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ELECTRO-OPTICAL DEVICE ENCASED IN MOUNTING CASE, PROJECTION 
DISPLAY APPARATUS, AND MOUNTING CASE 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

[0001] The present invention relates to a mounting case to accommodate an electro- 
optical device, such as a liquid crystal panel, which is used as a light valve of a projection 
display apparatus, such as a liquid crystal projector, an electro-optical device encased in a 
mounting case, in which the electro-optical device is accommodated or encased, and a 
projection display apparatus including the electro-optical device encased in the mounting 
case. 

2. Description of Related Art 

[0002] In the related art, generally, when a liquid crystal panel is used as a light 
valve of a liquid crystal projector, the liquid crystal panel is not provided in an exposed state 
on a console, etc., constituting the liquid crystal projector, but it is accommodated or encased 
in a suitable mounting case, and then the mounting case including the liquid crystal panel is 
provided on the console. 

[0003] Herein, the liquid crystal panel can be easily adhered or mounted to the 
console by suitable screw holes provided in the mounting case. 

[0004] In the liquid crystal projector, source light emitted from a light source is 
projected on the liquid crystal panel in the mounting case as focused light. Light passing 
through the liquid crystal panel is enlarged and projected on the screen to display images. In 
such a liquid crystal projector, since the enlarged projection is generally predetermined, 
relatively intensive light emitted from a light source, such as a metal halide lamp, is used as 
the source light emitted from a light source. 

[0005] However, in this construction, first, there is a problem in which the 
temperature of the liquid crystal panel encased in the mounting case rises. In other words, the 
rise in temperature causes the rise in temperature of the liquid crystal interposed between a 
pair of transparent substrates in the liquid crystal panel. Therefore, the characteristics of the 
liquid crystal are deteriorated. In addition, when the light emitted from the source light is 
uneven, the liquid crystal panel is partially heated, and then the deviation of its transmittance 
is generated by the so-called hot spots. Thus, the quality of projected images deteriorates. 



2 

[0006] Techniques for preventing the rise in temperature of the liquid crystal panel 
include an approach to prevent the rise in temperature of the liquid crystal panel by providing 
a radiating sheet between the liquid crystal panel and a radiating portion in a liquid crystal 
display module including the liquid crystal panel and a package to hold and accommodate the 
liquid crystal panel and having the radiating plate. 

[0007] In addition, in order to address the problem, other approaches, such as an 
approach of providing a light shielding film on a substrate located at the side of the liquid 
crystal panel on which light is incident and an approach of forming the mounting case, in 
which the liquid crystal panel is held or accommodated, using a light reflective material, have 
been known. 

[0008] However, the related art approaches for preventing the rise in temperature of 
the liquid crystal panel have the following problems. As long as intensive light is emitted 
from the light source, the problem of the rise in temperature of the liquid crystal panel may 
occur at any time. Therefore, in order to obtain still higher image quality, more effective 
measures to prevent the rise in temperature are required, instead of or in addition to the 
aforementioned approaches. 

[0009] For example, according to the approach of using the radiating sheet, the heat 
being accumulated in the liquid crystal panel can be surely radiated effectively. However, 
assuming that the radiating plate or the radiating sheet is provided to cover the entire surface 
of the substrate, the approach can be used for a reflective liquid crystal panel, but cannot be 
used for a transmissive liquid crystal panel. 

[0010] In addition, according to the approach of reflecting light by the light 
shielding film and the mounting case, as the areas of the light shielding film and the mounting 
case increase, the amount of the reflected light increases. Thus, the rise in temperature of the 
liquid crystal panel can be prevented. However, if the amount of the reflected light increases 
indiscriminately, the stray light increases in the housing for accommodating the liquid crystal 
panel in the mounting case. Thus, the quality of images can be deteriorated. In addition, 
since the increase of the area of the light shielding film causes the reduction of the amount of 
the light from the source light, which is to be originally incident to and to pass through the 
liquid crystal panel, the image can be darkened. Thus, it is contrary to the aforementioned 
purpose in which the intensive light is used in order to display a brighter image. Accordingly, 
the aforementioned related art approaches do not have a total solution for the above problems. 
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SUMMARY OF THE INVENTION 

[0011] The present invention is contrived to address the above problems. The 
present invention provides an electro-optical device encased in a mounting case capable of 
effectively suppressing the rise in temperature of the electro-optical device, to which 
relatively intensive light is incident, and a projection display apparatus including the electro- 
optical device encased in the mounting case. In addition, the present invention provides a 
mounting case suitable to mount the electro-optical device. 

[0012] In order to achieve the above, an electro-optical device encased in a 
mounting case of an aspect of the present invention includes an electro-optical device in 
which projection light from a light source is incident on an image display region; and a 
mounting case including a plate disposed to face one surface of the electro-optical device and 
a cover to cover the electro-optical device, the cover having a first abutting portion of 
abutting against the plate, the mounting case accommodating the electro-optical device by 
holding at least a portion of a peripheral region located in the circumference of the image 
display region of the electro-optical device with at least one of the plate and the cover. 
Further, at least one of a heat transfer path reaching the cover from the electro-optical device 
through the plate and another heat transfer path reaching the cover from the electro-optical 
device not through the plate is formed, and the heat transfer path includes a portion in which 
the electro-optical device area contacts with the cover, directly or indirectly. 

[0013] According to the electro-optical device encased in the mounting case of an 
aspect of the present invention, the electro-optical device having the image display region, to 
which the light emitted from the light source is incident, is accommodated into the mounting 
case including the cover and the plate. The electro-optical device includes, for example, a 
liquid crystal device or a liquid crystal panel, which is mounted as a light valve of the 
projection display apparatus. In addition, the mounting case has preferably an additional 
function, such as a light shielding function to prevent the leakage of light in the peripheral 
region of the electro-optical device and the influx of the stray light from the peripheral region 
to the image display region by partially covering at least a portion of the peripheral region of 
the electro-optical device. 

[0014] In an aspect of the present invention, particularly, at least one of a heat 
transfer path reaching the cover from the electro-optical device through the plate and another 
heat transfer path reaching the cover from the electro-optical device not through the plate is 
formed, and the heat transfer path includes a portion in which the electro-optical device area 
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contacts with the plate, directly or indirectly. Further, "the heat transfer path" herein may or 
may not include the first abutting portion. 

[0015] According to the above structure, the electro-optical device, the plate, the 
cover or the heat transfer path leading to the cover directly are provided. Therefore, when 
irradiated light causes the temperatures of the electro-optical device to rise, the heat can be 
finally released or transferred to the cover. That is, in that case, the plate or the cover 
functions as a heat sink of the electro-optical device. As a result, it is possible to cool the 
electro-optical device effectively. 

[0016] Further, the heat transfer path includes a portion in which the electro-optical 
device area contacts with the plate, directly or indirectly. That is, the heat is transferred from 
the electro-optical device to the plate very widely through the area-contacted portion. 
Therefore, cooling effect of the electro-optical device is realized effectively. 

[0017] Accordingly, according to an aspect of the present invention, it is possible to 
reduce or prevent, raising the temperature of the electro-optical device. For example, it is 
possible to reduce or prevent deterioration of property of liquid crystal as an example of 
electro-optical materials, or generation of hot spot in the liquid crystal, and it is possible to 
display high quality image. 

[0018] In this invention, "area contact" is a concept contrasted with the "point 
contact". Which state means the area contact or point contact can be determined mainly 
based on the size of the electro-optical device, the substrate size that constructs the electro- 
optical device, the peripheral region size, the plate size, or roughness of the plate surface, or 
the surface precision of the plate. 

[0019] In an aspect of the present invention, to be area-contacted "directly" means 
to contact to each other without any interposing materials between the two things. However, 
it does not mean that things, such as minute dust or dirt, which enter unavoidably during the 
manufacturing process, does not exist. On the other hand, to be contacted "indirectly" means 
to provide any interposing material, such as the double coated adhesive tape, the molding 
material interposed between two things on purpose, as described hereinafter. 

[0020] Further, as mentioned above, in order to cause the plate to exhibit its duty as 
the heat sink of the electro-optical device very well, so called fins may be provided on the 
plate. "The fin" herein is a protruded member which is formed as the plate or as a member 
separated from the plate, or means a structure which increases the surface of the whole plate. 
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By providing the fin, since heat radiation on the plate can be promoted, the plate can exhibit 
its duty as the heat sink very well. 

[0021] In another aspect of the electro-optical device encased in the mounting case 
according to an aspect of the present invention, the heat transfer path includes a portion in 
which the electro -optical device area contacts with the cover, directly or indirectly. 

[0022] According to the above aspect, the heat transfer path includes a portion in 
which the electro-optical device area contacts with the cover, directly or indirectly. So thus, 
heat transfers widely to the cover from the electro-optical device, and therefore a cooling 
effect of the electro-optical device is realized more effectively. 

[0023] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the cover is made of a material having a higher heat 
conductivity than the plate, and the electro-optical device is fixed to the plate. 

[0024] According to the above aspect, it is intended to divide the function of the 
plate and the cover. So, in one mounting case, it is possible to achieve the harmony between 
both functions of fixing and cooling of the electro-optical device. That is, in the above 
aspect, the plate is "disposed so as to face one surface of the electro-optical device". The 
plate may include a proper fixing device, such as bonding, fitting, screw coupling, or making 
the plate to be a three-dimensional shape like frame, which substantially matches with the 
whole or a part of appearance of the electro-optical device. So thus, the plate has mainly 
function of reducing or preventing dislocation of the position of the electro-optical device in 
the mounting case. On the other hand, since the cover is made of a material having a higher 
heat conductivity than the plate, it is promoted to carry heat from the plate by the cover on the 
heat transfer path. As a result, as it is promoted to carry heat from the electro-optical device 
by the plate, mainly the cover has function of cooling the electro-optical device, effectively. 

[0025] If the plate or the cover has both functions of reducing or preventing 
dislocation of the position of the electro-optical device and cooling the electro-optical device, 
that is, if ability of the cover, according to the present aspect, is given to the plate, or the 
contrary structure thereto is adopted, a material having a high heat conductivity has a high 
heat expansivity, so that the plate or the cover is much transformed due to the heat absorbed 
therein, and the problem that the fixing function of the electro-optical device cannot be 
exhibited efficiently is increased. As a result, due to thermal expansion or thermal 
contraction of the plate or the cover, the problem of dislocating the position of arrangement in 
the mounting case of the electro-optical device fixed thereto is increased. 
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[0026] As mentioned above, in the above aspect, it is intended to divide the 
functions of the plate and the cover, so the problem, as mentioned above, does not occur. As 
a result, since the cover does not mainly take charge of the function of fixing the electro- 
optical device, the cover may be freely thermally transformed relatively. Since the plate does 
not mainly take charge of the function of cooling the electro-optical device, it is possible to 
fix the electro-optical device more safely. 

[0027] Further, in an aspect of the present invention, the cover also has the function 
of fixing the electro-optical device a little. That is, if the above problem is avoided, the cover 
may share the function of fixing the electro-optical device. Similarly, the plate slightly has a 
function of cooling the electro-optical device. In fact, the plate has shared already the 
predetermined function with respect to the cooling of the electro-optical device. In the 
present aspect, since the cover is made of the material having high heat conductivity, the 
cover takes the lead in cooling the electro-optical device, rather than the plate. 

[0028] In addition, "the material having high heat conductivity" referred to the 
present invention specifically includes aluminum, magnesium, copper, or an alloy thereof. 

[0029] In another aspect of the electro-optical device encased in the mounting case 
according to an aspect of the present invention, a molding material is interposed between the 
plate and the electro-optical device, and the heat transfer path includes the molding material. 

[0030] According to the above aspect, the molding material made of the proper 
adhesive is interposed between the plate and the electro-optical device. So thus, it can be 
intended to fix the electro-optical device by the plate. 

[0031] In another aspect of the electro-optical device, encased in the mounting case, 
according to the present invention, the plate and the electro-optical device are bonded to each 
other using a photo-curing resin. 

[0032] According to the above aspect, the plate and the electro-optical device are 
bonded to each other using a photo-curing resin. So thus, it can be intended to fix the electro- 
optical device by the plate. 

[0033] Further, in the above aspect, although there is no specific limitation about 
the bonding region of the plate and the electro-optical device, that is, the position of the 
photo-curing resin, preferably, the adhesive according to the present aspect may be provided 
"between the side of the electro-optical device and the surface of the plate facing one surface 
of the electro-optical device". Further, in the above structure, in order to constrain the 
electro-optical device on the plate uniformly by the photo-curing resin, or to save the amount 
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of used photo-curing resin, it is preferable to provide the photo-curing resin so as to be 
corresponded to four angles of the electro-optical device. Further, in the structure in that the 
photo-curing resin is provided so as to correspond to the four angles, heat-transfer promoting 
device, such as the heat radiation sheet are provided between one surface of the electro- 
optical device and a surface of the plate facing thereto. According to the last structure, it is 
possible to realize preferably both of constraint of the electro-optical device on the plate and 
heat-absorption from the electro-optical device. Furthermore, it is preferable to provide a 
double coated adhesive tape or a molding material to be described after, instead of the heat 
transfer promoting device. 

[0034] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the area-contacted portions are bonded to each other by at 
least one of a double coated adhesive tape and a molding material in order to bond the plate 
with the electro optical device. 

[0035] According to the above aspect, it is possible to firmly fix the plate with the 
electro-optical device by an adhesive property, which at least one of the double coated 
adhesive tape and the molding material has. So thus, it is possible to reduce or prevent 
previously dislocation of the electro-optical device encased in the mounting case effectively. 
Particularly, when the electro-optical device encased in the mounting case is assembled into 
'the projection display device, such as the liquid projector, it is thought that relatively great 
tension acts on a flexible connector extending from the electro-optical device. In an aspect of 
the present invention, it is advantageous that, due to the double coated adhesive tape or the 
molding material, the dislocation of the electro-optical device in the mounting case does not 
occur in spite of the relatively great tension. 

[0036] Further, since the area-contacted portion includes at least one of the double 
coated adhesive tape or the molding material according to the present aspect, if the double 
coated adhesive tape or the molding material has proper heat conductivity, heat can be 
transferred from the electro-optical device to the plate or the cover without delay. Therefore, 
when the temperature of the electro-optical device rises due to the light incident from the light 
source, it is possible to carry heat into the plate effectively through the double coated 
adhesive tape or the molding material. 

[0037] As explained above, according to the present aspect, it is possible to obtain 
simultaneously both effects of fixing the electro-optical device in the mounting case and 
effectively cooling the electro-optical device. 
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[0038] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the at least one of double coated adhesive tape and 
molding material is made of a material whose heat conductivity is 0.6 W/m-K or more. 

[0039] According to the above aspect, since the at least one of double coated 
adhesive tape and molding material is made of a material whose heat conductivity is 0.6 
W/m-K or more, the heat transferred to the double coated adhesive tape or the molding 
material from the electro-optical device is transferred again to the plate quickly. As a result, 
according to the above aspect, the electro-optical device can be cooled more effectively. 

[0040] Further, as "the double coated adhesive tape" satisfying the above condition, 
a double coated adhesive tape including the heat conductive silicon rubber, or a double coated 
adhesive tape including the heat conductive silicon rubber and adopting the multi-layered 
structure in which a bonding layer and the layer to be bonded change their materials is used. 
Otherwise, it is possible to adopt the acrylic-based heat-conductive double coated adhesive 
tape including metal oxides or metal nitrides, including the acrylic rubber as a main body. 

[0041] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the plate is made of a plate-shaped member, and includes a 
rising portion rising toward the cover from the plate-shaped member, and having a second 
abutting portion abutting against at least a part of the electro-optical device, directly or 
indirectly, and the area-contacted portion includes the rising portion. 

[0042] According to the above aspect, since the rising portion includes the second 
abutting portion abutting against at least a part of the electro-optical device, it is possible to 
constraint the arrangement position of the electro-optical device in the mounting case 
somewhat. Therefore, it is possible to avoid deviation of the electro-optical device from the 
focused point of the incident light beforehand, and thus a high quality image can be displayed. 

[0043] Further, the area-contacted portion includes the rising portion according to 
an aspect of the present invention, and the rising portion includes the second abutting portion. 
And thus, when the temperature of the electro-optical device rises due to the light irradiation, 
it is possible to carry the heat to the plate through the rising portion or to transfer the heat. 

[0044] Further, with respect to "the second abutting portion 1 ' in the present aspect, 
that at least a part of the electro-optical device abuts against the second abutting portion of the 
rising portion "directly" means to abut each other without any interposing material 
therebetween. But, it does not mean that things such as minute dust or dirty, which enter 
unavoidably during the manufacturing process, does not exist. On the other hand, to abut 
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"indirectly" means a case of providing any interposing material, such as a molding material 
interposed therebetween on purpose. 

[0045] As the concrete feature of "the rising portion" in the present aspect, as 
described after, assumed are a feature including a bent portion which is formed by bending a 
part of the plate-shaped member constructing the plate, and a feature including a pillar or 
wall-shaped member, formed by bonding, fitting, screw coupling on the plate-shaped 
member. 

[0046] Further, in general, as the shape, a shape including a part with four corners 
provided so as to correspond to the four angles of the substrate constructing the electro- 
optical device or a shape including three or four plate-shaped portions provided so as to 
correspond to the three or four sides of the electro-optical device, can be considered. 

[0047] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the rising portion includes a bent portion having a part of 
the plate-shaped member, which is bent. 

[0048] According to the above aspect, the rising portion includes the bent portion as 
a part of the plate-shaped portion. Therefore, first, when the bent portion does not exist in the 
plate, it is possible to enhance the strength of the plate as compared with a flat plate on which 
any process is not performed. The reason is that due to existence of the bent portion, the plate 
is affected by the process hardness somewhat, or the transformed shape which the plate 
selects is limited (for example, in case of the plate, the transformation is simple, but in case 
that the bent portion exist, the transformation is not simple). For example, the existence of 
the bent portion can increase the resisting force against external force pressing the plate. 

[0049] Therefore, according to the present aspect, it is possible to reduce or prevent 
the dislocation of the electro-optical device or the dislocation of the mounting case 
accommodating the electro-optical device or the plate constituting the mounting case, due to 
the mechanical factor beforehand. 

[0050] Second, according to the present aspect, in order to form the above rising 
portion, the separate material or member from the plate-shaped member constituting the plate 
is not needed. So thus, structure of the rising portion can be realized more simply. 

[0051] In the above aspect, the plate-shaped member includes a quadrilateral 
portion in plan view. The bent portion may be formed so that a part of two facing sides 
among the individual sides constituting the quadrilateral shape includes a portion bent into 
the inside of the quadrilateral portion. 



10 

[0052] According to the above structure, if the electro-optical device is provided on 
the plate-shaped member and between the two facing sides, the sides opposing to each other 
toward the inside of the quadrilateral shape in the bent portion abut both sides of the electro- 
optical device, directly or indirectly. It shows the more concrete shape of "the second 
abutting portion" in an aspect of the present invention. According to such structure, it is 
possible to enlarge relatively the contacted area between the plate and the electro-optical 
device in accordance with length of each side. So thus, it is possible to increase the heat 
transferring efficiency from the latter to the former, and to enhance the function as a heat sink 
in the plate. As a result, it is possible to realize the cooling of the electro-optical device more 
effectively. Further, owing to the same reason, that is, enlargement of the contacted area 
between the plate and the electro-optical device, the electro-optical device is arranged 
relatively stably on the plate, and the effect of the determination of the position of the electro- 
optical device by the plate increases compared with the above structure. 

[0053] Furthermore, in the present structure, though the bent portion is formed in at 
least "two facing sides among individual sides constructing the quadrilateral shape", in 
addition to this, the bent portion may be formed at one side of the remaining sides or the 
remaining sides. 

[0054] "To include a quadrilateral portion" in the structure means that the shape of 
the plate-shape member constituting the plate includes a quadrilateral shape not only in the 
strict sense, for example, square or rectangle, but also in a shape carved therefrom or 
protruded. As an example of such a shape, a shape in which one side of the rectangle 
overlaps with another rectangle. having a shorter side than the above side can be given. 
Further, the plate-shaped member having a proper three-dimensional shape by the press 
process is included therein. In such cases, even though the whole shape is not a quadrilateral 
shape in the strict sense, it corresponds perfectly to the plate-shaped member including a 
quadrilateral portion, as mentioned in the present structure. The unlimited transformation 
structure can be considered, but all of the transformation structure is included in the present 
structure. The "plate-shaped member" may include ideally "the quadrilateral shape" including 
"two facing sides". 

[0055] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the cover includes a wall portion facing a side of the 
electro-optical device, and the first abutting portion includes an abutting portion between the 
first facing surface of the rising portion and at least a part of the wall portion. 
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[0056] According to the above aspect, the cover includes the wall portion facing the 
side of the electro-optical device. The wall portion abuts against the first facing surface of the 
rising portion as at least a part of the first abutting portion. As a result, the plate abuts against 
the cover by the rising portion of the former and the wall portion of the latter. 

[0057] According to the above structure, it is possible to enlarge relatively the 
contact area between the plate and the electro-optical device. So thus, it is possible to transfer 
effectively the heat from the former to the latter, and to exhibit much more the function as a 
heat sink in the cover. As a result, it is possible to realize the cooling of the electro-optical 
device more effectively. 

[0058] In the above aspect, the second abutting portion may include an abutting 
portion between the second facing surface as the rear surface of the first facing surface and at 
least a part of a side of the electro-optical device. 

[0059] According to such a structure, in addition to contact of the above wall 
portion and the first facing surface of the rising portion, the second facing portion of the 
rising portion to be a rear surface of the first facing surface abuts on at least a part of the side 
of the electro-optical device on at least a part of the second abutting portion, directly or 
indirectly. 

[0060] By doing so, the side of the electro-optical device, the first facing surface of 
the rising portion, the second facing surface of the rising portion and the wall portion of the 
cover, are arranged in a section of the electro-optical device encased in the mounting case, in 
this order from the inner side. Therefore, since the heat from the electro-optical device is 
transferred more directly to the side of the electro-optical device, the rising portion of a part 
of the plate, and the cover, the electro-optical device can be cooled more effectively. 

[0061] Further, according to the above structure, the position of the electro-optical 
device is restricted by both the rising portion and the wall portion of the cover, so thus, the 
electro-optical device can reduce the dislocation in the mounting case. 

[0062] Furthermore, in order to effectively obtain the effect on the above heat 
transfer, it is preferable to make the distance between the first facing surface and the second 
facing surface of the rising portion, in other words, the thickness of the rising portion, to be 
small. In that case, when the rising portion is made of the bent portion, it is preferable to 
make the thickness of the bent portion substantially to be matched with the thickness of the 
plate-shaped portion, and to make the plate-shaped portion to be thinner by the use of the 
lightweight, small sized mounting case. Thus, the above condition can be satisfied easily. 
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Therefore, it is more preferable to adopt the aspect including the bent portion as the rising 
portion in order to adopt the structure according to the present aspect. 

[0063] Further, as apparent from the above description, though the side of the 
electro-optical device, the rising portion and the wall portion of the cover are arranged "in 
arbitrary section 1 ' as mentioned above in this order from the inner side, it is not limited to 
such a feature. For example, the side of the electro-optical device, the wall portion of the 
cover, and the rising portion are arranged in the section, in this order from the inner side. But 
even in this case, the first facing surface of the rising portion can abut against the wall 
portion, and thus it is possible to satisfy the requirement just aforementioned. However, since 
the second facing surface of the rising portion is exposed to the outside, it does not satisfy the 
requirement of the aspect. But in such a structure, inside and rear sides of the wall portion 
play an important parts in the heat transfer. An aspect of present invention also includes such 
a structure. 

[0064] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the rising portion rises at a right angle from the plant- 
shaped portion. 

[0065] According to the above aspect, for example, dislocation of the electro-optical 
device including a rectangular parallelepiped substrate can be prevented more effectively. 
The reason is that the rising portion grasps the rectangular parallelepiped side more 
effectively. 

[0066] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the plate has a coefficient of linear expansion within the 
predetermined range when the coefficient of linear expansion of the substrate is a standard. 

[0067] According to the above aspect, the plate has a coefficient of linear expansion 
within the predetermined range with respect to the coefficient of linear expansion of the 
substrate as a standard. For example, it is considered that the substrate is made of the silica 
glass or neoceramic. But in this case, if estimating -30 to 80°C of the maintained temperature 
range of the electro-optical device, the respect coefficient of the linear expansion is about 0.3 
to 0.6 x 10' 6 /°C (silica glass), about -0.85 to -0.65 x 10" 6 /°C (neoceramic). Therefore, in an 
aspect of the present invention, the coefficient of the linear expansion of a material 
constituting the plate is within the predetermined range. "The predetermined range" herein 
means the range of the coefficient of linear expansion, which does not cause the dislocation 
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of the electro-optical device in the mounting case. More concretely, it means that the 
substrate and the plate have almost same coefficient of the linear expansion. 

[0068] Therefore, according to an aspect of the present invention, as long as the 
plate and the electro-optical device which abuts against at least a part of the plate is in the 
same thermal atmosphere, they expand and contract equally. As a result, first, it is possible to 
avoid compressing the electro-optical device by the plate that contracts largely as it is 
assumed that the coefficient of linear expansion of the plate is higher than that of the substrate 
and the temperature of the periphery thereof is low. Further, second, it is possible to avoid 
dislocation of the arrangement position of the electro-optical device from the plate, as it is 
assumed that the periphery temperature is high. 

[0069] Particularly, the plate according to an aspect of the present invention is to 
constitute a part of the "heat transfer path" as mentioned above, and to function as the heat 
sink with respect to the electro-optical device. So thus the rise in temperature of the plate is 
substantially inevitable. However, it must be avoided to cause dislocation of the electro- 
optical device in the mounting case, due to the large thermal expansion of the plate. 

[0070] Therefore, in the present aspect, since the structure as described above is 
adopted, the above situation can be avoided. 

[0071] As mentioned above, in the present aspect, it is possible to reduce or prevent 
generation of irregular color on the image by the compressive force on the electro-optical 
device in a low temperature environment and to reduce or prevent generation of dislocation of 
the electro-optical device in a the high temperature environment. 

[0072] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the predetermined range is ±5 x 10" 6 /°C. 

[0073] According to the present aspect, relation between the coefficients of the 
linear expansion of the plate and the substrate is set properly, so thus the aforementioned 
effect can be given more effectively. That is, since it is easy for the plate to contract or 
expand with respect to the substrate beyond the above range, irregular color on the image or 
dislocation of the electro-optical device is easily generated. For example, according to the 
research of this inventor, if an aluminum alloy having about 20 to 25 x 10" 6 /°C of coefficient 
of the linear expansion is selected as a material forming the plate, and a silica glass alloy 
having the aforementioned coefficient of the linear expansion is selected as a material 
forming the substrate, it is confirmed that the aforementioned problem occurs. In that case, if 
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the coefficient of the linear expansion of the former is a standard, the coefficient of the linear 
expansion of the latter is large by about 15 to 20 x 10" 6 /°C. 

[0074] Further, as a material satisfying the condition according to the present 
aspect, a copper and tungsten alloy (Cu-W alloy) or ceramic material including alumina 
(AI2O3) and silica (SiCh) can be used in addition to "an alloy including at least iron and 
nickel 1 ' to be described after. 

[0075] Further, it is preferable to limit the predetermined range to ±2.5 x 10' 6 /°C 
based on the coefficients of linear expansion of the above various alloy. 

[0076] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the plate is made of an alloy including at least iron and 
nickel. 

[0077] According to the above aspect, the plate is made of an alloy including at 
least iron and nickel, more concretely, invar alloy, such as 36Ni-Fe alloy, 42Ni-Fe alloy, 
Covar alloy (trademark, for example, 32Ni-5Co-Fe alloy, 29Ni-17Co-Fe alloy). Among 
these, the coefficient of the linear expansion of the 36Ni-Fe alloy is about 1 .2 x 10" 6 /°C, the 
coefficient of the linear expansion of the 32Ni-5Co-Fe alloy is about 0.1 x 10" 6 /°C, and the 
coefficient of the linear expansion of the 29Ni-17Co-Fe alloy is about 5.0 x 10" 6 /°C. 
Therefore, if the plate is made of a material having relatively low coefficient of linear 
expansion, the aforementioned effect can be given further effectively. 

[0078] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the substrate has at least one of a pair of substrates 
interposing an electro-optical material and dustproof substrates provided on the pair of the 
substrates not facing to the electro-optical material. 

[0079] According to the above aspect, the electro-optical device may include a 
dustproof substrate in addition to a pair of substrates interposing an electro-optical material, 
such as liquid crystal, for example, TFT array substrate, on which TFTs as a switching 
element are arranged in a matrix shape, and a counter substrate. The dustproof substrate 
reduces or prevents dirt or dust around the electro-optical device from being directly attached 
on the surface of the electro-optical device. Therefore, it is possible to effectively remove a 
defect that a figure of dirt or dust appears on the magnified projection image. Since the 
dustproof substrate has the predetermined thickness, the dustproof substrate has a defocusing 
function to deviate the focus of the source light or the vicinity thereof from a location where 
dirt or dust exists, that is, from the surface of the dustproof substrate. 
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[0080] In the present aspect, particularly, the substrate is at least one of the pair of 
substrates and the dustproof substrate. Therefore, when the dustproof substrate contact with 
the plate directly, the coefficient of the linear expansion of the dustproof substrate is an 
essential factor in generation of the aforementioned problems. The reason is that in case of 
formation, such as the thermal contraction or expansion of the plate, direct influence on the 
above dustproof substrate is considered. Therefore, in the present aspect, the above dustproof 
substrate is used as the above substrate. As a result, in the above case, since the coefficient of 
the linear expansion of the dustproof substrate and the coefficient of the linear expansion of 
the plate are controlled previously to be within the predetermined range, it is possible to 
prevent generation of the above problems. 

[0081] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the cover has surface-area increasing portion increasing 
the surface area. 

[0082] According to the above aspect, the surface area of the cover is increased by 
the surface area increasing portion, so thus, the radiation ability, or cooling ability of the 
cover is enhanced. Therefore, it is possible to almost maintain the condition of the cooled 
cover, and the electro-optical device is cooled very effectively. 

[0083] Particularly, the electro-optical device encased in the mounting case 
according to the present invention includes the heat transfer path, and the heat on the heat 
transfer path flows into the electro-optical device, the plate, and the cover. Thus the portion 
where the heat is finally accumulated is the cover. In such a construction of the present 
invention, the surface area increasing portion is provided on the cover. According to the 
above construction, the cover is maintained in a proper cooled state, so thus, the cover can 
exhibit sufficiently a function as last place of "the heat transfer path", that is, a function as a 
heat sink of the electro-optical device. 

[0084] In another aspect of the electro-optical device encased in the mounting case 
according to the present invention, the surface area increasing portion includes at least one of 
a fin formed so as to protrude from the surface of the cover and a dimple formed so as to form 
a concave portion on the cover. 

[0085] According to the aspect, the surface area of the cover can be relatively easily 
increased. 
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[0086] In addition, "the fins" described in the aspect may be formed by processes, 
such as a cutting process, a forging process, a pressing process, an injection molding process, 
or a casting process when the cover main body is formed or thereafter. 

[0087] In addition, the difference between the "dimple" and "the small fin" is 
determined whether they are protruded or concaved from "the surface of the cover" as a 
reference plane. 

[0088] In some cases, "the dimple" referred in the aspect may have a property that 
"it never interrupts the flow of the cooling air blown to the electro-optical device encased in 
the mounting case." It can be understood from the aforementioned point of view that the 
small fins may slightly interrupt the flow of the cooling air a little. And then, the difference 
between the dimple and the small fin may be considered from the above point of view. 

[0089] In addition, in the aspect, "to form a concave" does not only mean that a 
process of "forming the concave" is actually performed when forming the dimple on the 
surface of the cover. In the method of forming the dimple, like the method of forming fins, 
the dimples are formed by processes, such as a cutting process, a forging process, a pressing 
process, an injection molding process, or a casting process when the cover main body is 
formed or thereafter. 

[0090] In another aspect of the electro-optical device encased in the mounting case 
of the present invention, the fins are formed to follow the direction of the flow of cooling air, 
which is blown to the electro-optical device encased in the mounting case. 

[0091] According to the aspect, since the fins are provided to follow the direction of 
the flow of cooling air blown to the electro-optical device encased in the mounting case, the 
cooling effect on the cover by the fins can be more effectively enhanced. 

[0092] In other words, if the fins are provided to interrupt the flow of cooling air, it 
is difficult for the cooling air to be blown beyond the fins, so that the cover cannot effectively 
cool. However, if the fins are provided to follow the direction of the flow of cooling air, the 
fins do not interrupt the flow of cooling air, so that the cooling air can be blown over the 
entire cover uniformly. Thus, according to the aspect, the cooling effect on the cover can be 
effectively enhanced. 

[0093] In addition, in the aspect, the construction that "the fins are provided to 
follow the direction of the flow of cooling air" specifically includes the following cases. For 
example, the first case is that, when the cooling air flows in a straight direction around the 
cover, the fins are provided to follow the direction of the flow of cooling air. The second 
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case is that, when the cooling air flows in whirls around the cover, the fins are provided to 
change their providing directions according to the locations of the fins provided on the cover. 
In addition to the cases, the construction includes another case that, even if the cooling air 
flows in irregular directions around the electro-optical device in the mounting case, the fins 
are provided to change their directions so as to follow all or a portion of the directions of 
irregular flow according to the locations of the fins provided on the cover. 

[0094] In another aspect of the electro-optical device encased in the mounting case 
of the present invention, the fins includes a first column of fins and a second column of fins 
extended in parallel to the first column of fins, and a gap between the first column of fins and 
the second column of fins is 1 mm or more. 

[0095] According to the aspect, the fins include the first column of fins and the 
second column of fins. Herein, the fins extended in a long-straight shape are considered as 
"the first column of fins" and "the second column of fins". 

[0096] In addition, in the aspect, the gap between the two columns of fins is 1 mm 
or more. In this manner, the cooling air supplied to the electro-optical device encased in the 
mounting case can be supplied between the two columns of fins uniformly and naturally. 

[0097] In particular, assuming that the electro-optical device encased in the 
mounting case of an aspect of the present invention is mounted to a projection display 
apparatus, it may be difficult when the electro-optical device encased in the mounting case 
and a cooling fan individually provided to the projection display apparatus are provided with 
a long distance therebetween, or are arranged to be opposite to each other, since additional 
components are provided for the projection display apparatus. In this case, it is considered 
that only the cooling air having a low static pressure and a low volume is blown to the 
electro-optical device encased in the mounting case. 

[0098] In the aspect, since the gap between the two columns of fins is set to a 
relatively long distance of 1 mm or more, the cooling air having a low static pressure and a 
low air volume can be supplied between the two columns of fins. By doing so, since the 
surface area of the fins, which is exposed to the cooling air is increased, the characteristics on 
the heat dissipation of the fins can be more enhanced. 

[0099] Therefore, according to the aspect, it is possible to further enhance the heat 
radiating capability of the entire cover. 

[0100] In another aspect of the electro-optical device encased in the mounting case, 
the cover includes a cover main body accommodating the electro-optical device and a cooling 
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air introducing portion extended from or added to the cover main body, and the cooling air 
introducing portion includes a cooling air scattering prevention portion causing the cooling 
air sent toward the electro-optical device encased in the mounting case to flow to the cover 
main body. 

[0101] According to the above aspect, the cover includes the cover main body and 
the cooling air introducing portion, the cooling air introducing portion includes the cooling air 
scattering prevention portion to cause the cooling air sent toward the electro-optical device 
encased in the mounting case to flow to the cover main body. Thus, it is possible to increase 
the heat radiating capability of the cover, and thus to effectively cool the electro-optical 
device. By the presence of the cooling air scattering prevent portion, the cooling air which is 
sent to the electro-optical device encased in the mounting case flows into the cover main body 
accommodating the electro-optical device. Further, it means that cooling of the cover is 
realized effectively, so the cover exhibits the function as the aforementioned heat sink more 
effectively. 

[0102] Specifically, in an electro-optical device encased in a mounting case 
according to an aspect of the present invention, a heat transfer path is formed and a heat flow 
in the heat transfer path is realized typically toward an electro-optical device, a plate, and a 
cover, so that the heat is finally accumulated at the cover. On the assumption of such a 
configuration of the present invention, in the present aspect, a cooling air scattering 
prevention portion, etc. is provided at the cover. In this regard, as mentioned above, the cover 
is kept to a very properly cooled state, such that the cover can function enough as a final place 
of the "heat transfer path", i.e., a heat sink for the electro-optical device. 

[0103] Further, the cooling air introducing portion is "extendedly provided" from 
the cover main body, which corresponds to a case where the two are integrally constructed 
and the cooling air introducing portion is formed as an extension of the cover main body. In 
addition, the cooling air introducing portion is "additionally provided" to the cover main 
body, which corresponds to a case where the two are separately constructed and then the 
cooling air introducing portion is separately mounted to the cover main body. 

[0104] In another aspect of an electro-optical device encased in a mounting case of 
the present invention, the cooling air scattering prevention portion includes a baffle plate. 

[0105] According to such an aspect, the cooling air scattering prevention portion 
includes a baffle plate. Herein, the baffle plate is capable of preventing a portion of the 
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cooling air flow. The cooling air is transferred to the electro-optical device encased in a 
mounting case, and then guided to the cover main body. 

[0106] In the present aspect, the cooling air is much efficiently guided to the cover 
main body by means of the baffle plate, such that the electro-optical device itself or the cover 
can be much efficiently cooled down. 

[0107] In another aspect of an electro-optical device encased in a mounting case of 
the present invention, the cooling air introducing portion includes a slope portion having a 
pointed shape, a tip thereof opposing to the flow direction of the cooling air, such that the 
cooling air scattering prevention portion includes the slope portion. 

[0108] According to such aspect, the cooling air scattering prevention portion 
includes the slope portion. Herein, as explained above, the slope portion is a part having a 
pointed shape, a tip thereof opposing to the flow direction of the cooling air. With such 
slope, typically, it may be presented that the cooling air arrives at the tip, and then, jumps up 
and runs down a surface constituting the slope, and thus flows through the slope. 

[0109] Herein, when it is assumed that such a tip or the slope portion does not exist, 
for example, a member having a block shape exist in place of the slope portion, the flow of 
the cooling air is partially prevented due to the block shaped member. Then the flow of the 
prevented cooling air proceeds along a surface of the block shaped member. Thus, it is 
impossible to guide the cooling air to the cover main body. 

[0110] As described above, with "slope portion" in the present aspect, a function of 
the cooling air scattering prevention portion is greatly enhanced, such that the electro-optical 
device itself or the cover can be much efficiently cooled down. 

[0111] Further, a notion of the "pointed shape" in the present aspect includes a 
tapered shape, a wedge shape, a streamline shape, etc. 

[0112] In another aspect of an electro-optical device encased in a mounting case of 
the present invention, the baffle plate is formed to surround the surface constituting the slope 
portion. 

[0113] According to an such aspect, the baffle plate is formed to surround the 
surface constituting the slope portion. Herein, the "surface constituting the slope portion" 
corresponds to a surface to run up and down, as mentioned above, when the cooling air runs 
up and down. Then, in the present aspect, the baffle plate is formed to surround the surface. 
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[01141 That is, according to the present aspect, as mentioned above, it is possible to 
generate a case where the cooling air arriving at the tip runs up and down the surface, more 
frequently. Thus, the cooling air is much efficiently transferred to the cover main body. 

[0115] In addition, the "surround" in the present aspect includes various specific 
shapes depending on a specific shape of the baffle plate or a combination with a specific 
shape of the slope portion. For example, in case the slope portion has a triangular prism 
shape, i.e., a kind of a tapered shape, it can be thought an aspect where a quadrilateral shape, 
which can be attached to both bottom surfaces of the triangular prism shape, may correspond 
to the "baffle plate". In such case, if the area of the quadrilateral shape is bigger than that of 
the bottom surface, it is possible to know whether surplus portion of the quadrilateral is 
erected to be perpendicular to side of the triangular prism or not. Herein, the "surface 
constituting the slope portion" is surrounded by both surplus portions of the quadrilateral 
shape. Further, in addition to such an aspect, if another plate ("baffle plate") is prepared to 
bridge between plates of the quadrilateral shape, which can be attached to the both bottom 
surfaces, the plate and the plate of the quadrilateral shape have a shape to certainly surround 
the side of the triangular prism. The "surround" of the present aspect includes such shapes. 

[0116] In order to address the above problems, a mounting case of an aspect of the 
present invention includes a plate disposed to face one surface of an electro-optical device in 
which the light emitted from a light source is incident on an image display region; and a cover 
to cover the electro-optical device, the cover having a first portion of abutting against the 
plate, wherein the mounting case accommodates the electro-optical device by holding at least 
a portion of the peripheral region located at the circumference of the image display region of 
the electro-optical device with at least one of the plate and the cover, and wherein at least a 
heat transfer path from the electro-optical device to the cover through the plate is provided, 
and the heat transfer path includes a portion in which the electro-optical device area contacts 
with the plate, directly or indirectly. 

[0117] According to the mounting case of an aspect of the present invention, it is 
possible to provide a mounting case suitable for the electro-optical device encased in the 
mounting case of an aspect of the present invention. 

[0118] In an aspect of the mounting case of the present invention, the cover is made 
of a material having higher heat conductivity than the plate, the electro-optical device is fixed 
to the plate. 
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[0119] According to the mounting case of an aspect of the present invention, it is 
possible to provide a mounting case suitable for the electro-optical device encased in the 
mounting case of an aspect of the present invention. 

[0120] To address the above problems, a projection display device of an aspect of 
the present invention includes an electro-optical device encased in a mounting case, the light 
source, an optical system to introduce the projection light into the electro-optical device, and 
a projection optical system to project the projection light emitted from the electro-optical 
device. 

[0121] According to the projection display device of an aspect of the present 
invention, because a heat transfer path including an area-contacted portion of the plate and the 
electro-optical device is prepared with the electro-optical device encased in a mounting case 
according to an aspect of the present invention, and the electro-optical device can be cooled 
effectively, it is possible to display rather high quality image. 

[0122] The operations and other advantages of the present invention will be 
apparent from the exemplary embodiments described later. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0123] Fig. 1 is a plan view illustrating an exemplary embodiment of a projection 
liquid crystal apparatus according to the present invention; 

[0124] Fig. 2 is a plan view illustrating an exemplary embodiment of an electro- 
optical device according to the present invention; 

[0125] Fig. 3 is a cross-sectional view taken along the plane H-H' shown in Fig. 2; 

[0126] Fig. 4 is an exploded perspective view illustrating an electro-optical device 
together with a mounting case according to an exemplary embodiment of the present 
invention; 

[0127] Fig. 5 is a front view of an electro-optical device encased in the mounting 
case according to an exemplary embodiment of the present invention; 

[0128] Fig. 6 is a cross-sectional view taken along the plane Xl-XT shown in Fig. 

5; 

[0129] Fig. 7 is a cross-sectional view taken along the plane Yl-YT shown in Fig. 

5; 

[0130] Fig. 8 is a back view shown from the direction of Zl shown in Fig. 5; 
[0131] Fig. 9 is a front view of a plate member constituting the mounting case 
according to an exemplary embodiment of the present invention; 
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[0132] Fig. 10 is a back view shown from the direction of Z2 shown in Fig. 9; 

[0133] Fig. 1 1 is a side view shown from the direction of Z3 shown in Fig. 9; 

[0134] Fig. 12 is a front view of a cover member constituting the mounting case 
according to an exemplary embodiment of the present invention; 

[0135] Fig. 13 is a back view shown from the direction of Z4 shown in Fig. 12; 

[0136] Fig. 14 is a side view shown from the direction of Z5 shown in Fig. 12; 

[0137] Fig. 15 is a perspective view of the electro-optical device encased in the 
mounting case according to an exemplary embodiment of the present invention and illustrates 
the flow of heat from the electro-optical device to the cover in the electro-optical device 
encased in the mounting case (heat transfer path); 

[0138] Fig. 16 is a partial enlarged view of Fig. 6, and an explanation view showing 
a state of heat transfer by the bent portion; 

[0139] Fig. 17 is a perspective view of the electro-optical device encased in the 
mounting case according to an exemplary embodiment of the present invention and illustrates 
the flow of air into the electro-optical device encased in the mounting case; 

[0140] Fig. 18 is a view of a comparative example with respect to Fig. 17; 

[0141] Fig. 19 is a view having the same purpose as Fig. 12 and is a front view of 
the cover member in which the shapes of fins formed in the cover member are different from 
those of the fins shown in Fig. 12; 

[0142] Fig. 20 is a view having the same purpose as Fig. 14 and is a front view of 
the cover member in which the shapes of fins formed in the cover member are different from 
those of the fins shown in Fig. 14; 

[0143] Fig. 21 is a view having the same purpose as Fig. 9, and shows an aspect of 
fixing the electro-optical device using the photo-curing resin; and 

[0144] Fig. 22, having the same purpose as Fig. 6, shows an aspect of fixing the 
electro-optical device using the photo-curing resin, and corresponds to the line sectional view 
along the plane X2-X2 of Fig. 21, not to the line sectional view along the plane XI -XI' of 
Fig. 5. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0145] Now, exemplary embodiments of the present invention will be described 
with reference to the accompanying figures. 

An Exemplary Embodiment of a Projection Liquid Crystal Apparatus 
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[0146] First, with reference to Fig. 1, an exemplary embodiment of a projection 
liquid crystal apparatus according to the present invention will be described on the basis of an 
optical system, which is assembled into an optical unit. The projection display apparatus of 
the exemplary embodiment is constructed as a multi-plate color projector composed of three 
liquid crystal light valves, which is an example of an electro-optical device cased in a 
mounting case. 

[0147] In Fig. 1, a liquid crystal projector 1 100, an example of the multi-plate color 
projector in the exemplary embodiment, is a projector that utilizes three liquid crystal light 
valves having electro-optical devices in which driving circuits are mounted on TFT array 
substrates as RGB light valves 100R, 100G, and 100B. 

[0148] In the liquid crystal projector 1 100, the light emitted from a lamp unit 1 102, 
which is a white light source, such as a metal halide lamp, is divided into R, G, and B light 
components corresponding to three primary colors R, G, and B, by three mirrors 1 106 and 
two dichroic mirrors 1 108. The light components are guided into the light valves 100R, 
100G, and 100B corresponding to the colors. In particular, the B light component is guided 
through a relay lens system 1121 including an incident lens 1 122, a relay lens 1 123, and an 
emitting lens 1 124 in order to reduce or prevent the loss of light due to its long optical path. 
The light components corresponding to the three primary colors, which are modulated by the 
light valves 100R, 100G, and 100B, are again synthesized by a dichroic prism 1112 and then 
projected onto the screen 1 120 as a color image through a projection lens 1 1 14. 

[0149] An active matrix driving liquid crystal apparatus, in which TFTs are used as 
switching devices, is used as the light valves 100R, 100G, and 100B of the exemplary 
embodiment. The light valves 100R, 100G, and 100B are composed as the electro-optical 
devices cased in the mounting cases as described later in detail. 

[0150] Further, the liquid crystal projector 1 100, as shown in Fig. 1, is provided 
with a fan 1300 to send cooling air to the light valves 100R, 100G, and 100B. The fan 1300 
includes a substantially cylindrical member having a plurality of blades 1301 at the side 
thereof, and the blades 1301 generate wind by rotating the cylindrical member about its axis. 
The wind generated by the fan 1300 in accordance with such a principle flows in whirls as 
shown in Fig. 1 . 

[0151] The wind is supplied to the respective light valves 100R, 100G, and 100B 
through air passage not shown in Fig. 1, and is blown from respective outlets 100RW, 
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100GW, and 100BW provided near the light valves 100R, 100G, and 100B to the light valves 
100R, 100G, and 100B. 

[0152] If the fan 1300 as described above is used, it is possible to obtain an 
advantage that the wind is easily supplied to narrow spaces around the light valves 100R, 
100G, and 100B because the wind has high static pressure. 

[0153] In the aforementioned construction, the light emitted from the lamp unit 
1 102, which is an intensive light source, raises the temperatures of the light valves 100R, 
100G, and 100B. At that time, if the temperatures rise excessively, the liquid crystal 
constituting the light valves 100R, 100G, and 100B may be deteriorated, or hot spots 
generated by the partial heating of a portion of the liquid crystal panel due to the unevenness 
of light emitted from the light source cause the deviation of its transmittance. For this reason, 
particularly, in the exemplary embodiment, mounting cases capable of cooling the electro- 
optical devices are provided to the respective light valves 100R, 100G, and 100B as described 
later. Therefore, it is possible to effectively suppress the temperature rise of the light valves 
100R, 100G, and 100B as described later. 

[0154] In the exemplary embodiment, it is preferable that a cooling device including 
a circulating unit to circulate a coolant through the surrounding spaces of the light valves 
100R, 100G, and 100B should be provided within a housing of the liquid crystal projector 
1 100. In this way, it is possible to further efficiently radiate heat from the electro-optical 
device encased in the mounting case having a heat radiating function as described later. 

An Exemplary Embodiment of an Electro-Optical Device 

[0155] Next, the overall construction of an electro-optical device according to an 
exemplary embodiment of the present invention will be described with reference to Figs. 2 
and 3. Herein, a driving circuit built-in TFT active matrix driving liquid crystal device is 
illustrated as an example of an electro-optical device. The electro-optical device according to 
the exemplary embodiment is used as liquid light valves 100R, 100G, and 100B of the 
aforementioned liquid crystal projector 1 100. Herein, Fig. 2 is a plan view of the electro- 
optical device and illustrates a TFT array substrate and constructional components provided 
thereon, as seen from the counter substrate. Fig. 3 is a cross-sectional view taken along the 
plane H-H' shown in Fig. 2. 

[0156] Referring to Figs. 2 and 3, in the electro-optical device according to the 
exemplary embodiment, the TFT array substrate 10 is disposed to face the counter substrate 
20. A liquid crystal layer 50 is interposed and sealed between the TFT array substrate 10 and 
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the counter substrate 20. The TFT array substrate 10 and the counter substrate 20 are bonded 
to each other by a seal member 52 disposed at a seal region which is located around an image 
display region 10a. 

[0157] The seal member 52 for bonding both substrates is made of, for example, 
ultraviolet curable resin, thermosetting resin, and the like, which are applied on the TFT array 
substrate 10 and then cured by ultra-violet irradiation or heating in manufacturing processes. 
In addition, spacers made of a material, such as glass fiber or glass bead, are dispersed in the 
seal member 52 to keep the gap between the TFT array substrate 10 and the counter substrate 
20 (the gap between the substrates) at a predetermined distance. That is, the electro-optical 
device of the exemplary embodiment is used for a light valve of the projector as a small-sized 
device and is suitable to display enlarged images. 

[0158] A frame light-shielding film 53 to define a frame region of the image display 
region 10a is provided at the counter substrate 20 parallel to the inner side of the seal region 
where the seal member 52 is disposed. All or a portion of the frame light-shielding film 53 
may be provided at the TFT array substrate 10 as a built-in light-shielding film. 

[0159] In the peripheral region located at the outer side of the seal region, where the 
seal member 52 is disposed, of a region extending to the circumference of the image display 
region, a data line driving circuit 101 and an external circuit connection terminal 102 are 
provided along one side of the TFT array substrate 10, and scanning line driving circuits 104 
are provided along two sides adjacent to the one side. Furthermore, a plurality of wiring lines 
105 to connect the scanning line driving circuits 104 provided along two sides of the image 
display region 10a are provided at the remaining side of the TFT array substrate 10. As 
shown in Fig. 2, upper and lower conducting members 106 to serve as upper and lower 
conduction terminals between the two substrates are disposed at four comers of the counter 
substrate 20. On the other hands, on the TFT array substrate 10, the upper and lower 
conduction terminals are provided at the regions opposite to the comers. Through these 
members, the electrical conduction is made between the TFT array substrate 10 and the 
counter substrate 20. 

[0160] In Fig. 3, TFTs for pixel switching and wiring lines, such as scanning lines 
and data lines are formed on the TFT array substrate 10, and then, alignment layers are 
formed on pixel electrode 9a. On the other hand, on the counter substrate 20, a counter 
electrode 21 and a light shielding films 23 in a lattice or stripe shape are provided, and in 
addition, an alignment layer is formed on the uppermost portion thereof. A liquid crystal 
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layer 50, which are made of, for example, one kind of nematic liquid crystal or a mixture of 
plural kinds of nematic liquid crystal, take a predetermined alignment state between a pair of 
alignment layers. 

[0161] In addition to the data line driving circuit 101 and the scanning line driving 
circuits 104, etc., a sampling circuit to sample image signals on image signal lines and to 
supply the sampled image signals to data lines, a precharge circuit to supply the precharge 
signals of a predetermined voltage level to a plurality of data lines prior to the image signals, 
a test circuit to test the quality and defects of the electro-optical device during the 
manufacturing process or at the time of shipment, and the like may be formed on the TFT 
array substrate 10 shown in Figs. 2 and 3. 

[0162] When the electro-optical device as constructed above is operated, intensive 
light is irradiated from the upper side of Fig. 3. In this way, the temperature of the electro- 
optical device rises by the heating due to the light absorption in the counter substrate 20, the 
liquid crystal layer 50, and the TFT array substrate 10, etc. The temperature rising facilitates 
the deterioration of the liquid crystal layers 50 and cause the deterioration of the quality of the 
display image. 

[0163] Therefore, the temperature rising can be efficiently suppressed by an electro- 
optical device encased in the mounting case of the exemplary embodiment described below. 
An Electro-Optical Device Encased in a Mounting Case 

[0164] Next, an electro-optical device encased in the mounting case according to 
the exemplary embodiment of the present invention will be described with reference to Figs. 
4 to 14. 

[0165] First, the basic construction of a mounting case according to the exemplary 
embodiment will be described with reference to Figs. 4 to 14. Herein, Fig. 4 is an exploded 
perspective view illustrating an electro-optical device together with a mounting case 
according to the exemplary embodiment. Fig. 5 is a front view of the electro-optical device 
encased in the mounting case. Fig. 6 is a cross-sectional view taken along the plane XI -XT 
shown in Fig. 5. Fig. 7 is a cross-sectional view taken along the plane Yl-Yl' shown in Fig. 
5. Fig. 8 is a back view shown from the direction of Zl shown in Fig. 5. Figs. 4 to 8 
illustrate the mounting case in which electro-optical devices are accommodated. In addition, 
Fig. 9 is a front view of a plate member constituting the mounting case. Fig. 10 is a rear view 
shown from the direction of Z2 shown in Fig. 9. Fig. 1 1 is a side view shown from the 
direction of Z3 shown in Fig. 9. Furthermore, Fig. 12 is a front view of a cover member 
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constituting the mounting case. Fig. 13 is a rear view shown from the direction of Z4 shown 
in Fig. 12. Fig. 14 is a side view shown from the direction of Z5 shown in Fig. 12. 

[0166] As shown in Figs. 4 to 8, the mounting case 601 includes the plate member 
610 and the cover member 620. The electro-optical device 500, which is accommodated in 
the mounting case 601, include another optical component, such as a reflection preventing 
plate overlapped with the surface thereof, and an external circuit connecting terminal, to 
which a flexible connector 501 is connected, in addition to the electro-optical devices shown 
in Figs. 2 and 3. Furthermore, a polarizing plate or a phase difference plate may be provided 
to the optical system of the liquid crystal projector 1 100, or it may be overlapped with the 
surface of the electro-optical device 500. 

[0167] Moreover, a dustproof substrate 400 is provided to portions not facing the 
liquid crystal layers 50 in the TFT array substrate 10 and the counter substrate 20 (see Figs. 4 
and 7). The dustproof substrate 400 is constructed to have a predetermined thickness. The 
dustproof substrate reduces or prevents dirt or dust around the electro-optical device 500 from 
directly attaching on the surface of the electro-optical device. Therefore, it is possible to 
effectively remove a defect that a figure of dirt or dust appears on the magnified projection 
image. Since the dustproof substrate 400 has the predetermined thickness, the dustproof 
substrate has a defocusing function to deviate the focus of the source light or the vicinity 
thereof from a location where dirt or dust exists, that is, from the surface of the dustproof 
substrate 400. 

[0168] As shown in Fig. 4, the electro-optical device 500 including the TFT array 
substrate 1 0, the counter substrate 20, and the dustproof substrate 400 is accommodated in the 
mounting case 601 including the plate member 610 and the cover member 620. However, as 
shown in Figs. 6 and 7, a molding member 630 is filled between the electro-optical device 
500 and the mounting case 601 . The molding member 630 ensures bonding between the 
electro-optical device 500 and the mounting case 601 and also surely reduces or prevents the 
occurrence of dislocation of the former within the latter. 

[0169] In the exemplary embodiment, it is assumed that the light is incident on the 
cover member 620, passes through the electro-optical device 500, and emits from the plate 
member 610. That is, referring to Fig. 1, the component facing the dichroic prism 1 1 12 is not 
the cover member 620 but the plate member 610. 

[0170] Now, the construction of the plate member 610 and the cover member 620 
constituting the mounting case 601 will be described more in detail. 
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[0171] First, as shown in Figs. 4 to 11, the plate member 610 is a member having a 
substantially quadrilateral shape in plan view, and is disposed to face one surface of the 
electro-optical device 500. In the exemplary embodiment, the plate member 610 and the 
electro-optical device 500 are directly abutted against each other, and the latter is mounted on 
the former. 

[0172] More specifically, the plate member 610 includes a window 615, a strength 
reinforcement portion 614, a bent portion 613, a cover member fixing hole 612, and attaching 
holes 611a to 61 Id and 61 le. 

[0173] The window 615 is formed in an opening shape in which a portion of the 
member having a substantially quadrilateral shape is opened. For example, the window 615 
is a member of enabling light to transmit from the upper side to the lower side in Fig. 6. The 
light transmitted through the electro-optical device 500 can be emitted by the window 615. 
When the electro-optical device 500 is mounted on the plate member 610, the peripheral 
region around the image display region 10a in the electro-optical device 500 is in an abutting 
state against the edge of the window 615. In this manner, the plate member 610 holds the 
electro-optical device 500. 

[0174] Particularly, in the exemplary embodiment, as shown in Figs. 9 or 4, a 
double coated adhesive tape 1 is provided on the edge of a window 615, i.e., a portion on 
which the electro-optical device 500 is put. Particularly, Fig. 7 illustrates an arrangement of a 
double coated adhesive tape 1 as seen in cross-sectional view. See a portion within the circle 
in Fig. 7. A peripheral region located around an image display region 10a in the electro- 
optical device 500 abuts against the edge of the window 615, such that the electro-optical 
device 500 and the plate 610 are bonded to each other via the double coated adhesive tape 1 . 
Moreover, the abutting portion between the electro-optical device 500 and the plate member 
610 via such a double coated adhesive tape 1 corresponds to an example of "area contacted 
portion", as described in an aspect of the present invention. 

[0175] The strength reinforcement portion 614 has a three-dimensional shape 
formed by a process of convexing a portion of the member having the substantially 
quadrilateral shape higher than other portions in plan view. In this way, the strength of the 
plate member 610 is reinforced. The strength reinforcement portion 614 may be disposed at a 
location to substantially abut against one side of the electro-optical device 500 (see Fig. 7). 
However, strictly speaking, both of them do not abut against each other in Fig. 7. 
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[0176] The bent portion 613, as shown in Figs. 9 to 1 1, is formed such that a part of 
each of two opposed sides of a generally quadrilateral member forming the appearance of the 
plate member 610 is bent toward the inside of the quadrilateral shape. Particularly, in the 
exemplary embodiment, as shown in Figs. 9 and 11, the bent portion 613 is bent such that it 
rises at a right angle from the quadrilateral plate-shaped member. The bent portion 613 
according to the exemplary embodiment is formed in the described manner so that one side 
thereof faces the outside of the plate member 610 and the other side thereof faces the inside of 
the plate member 610. Hereinafter, the outer surface related to the former will be referred to 
as a first facing surface 613F1 and the inner surface related to the latter will be referred to a 
second facing surface 613F2 (see Fig. 6). 

[0177] Among these, first, a second facing surface 613F2 of the bent portion 613 
contacts with the outer surface of the electro-optical device 500 via the molding material 630 
at the time of assembling the plate member 610 and the cover member 620 together, as shown 
in Fig. 6. In this case, the electro-optical device 500, as shown in Fig. 7, extends in left and 
right directions in Fig. 7 with a predetermined length, and as shown in Fig. 1 1, the bent 
portion 613 extends in left and right directions in Fig. 1 1 with a predetermined length. At the 
time of assembling the plate member 610 and the cover member 620 together, it is preferable 
to suppose that these Figs. 7 and 1 1 just overlap each other. For this reason, as shown in Fig. 
6, when the second facing surface 613F2 of the bent portion 613 abuts against the outer 
surface of the electro-optical device 500, the contact area therebetween becomes 
comparatively large. However, since Fig. 7 is a cross-sectional view taken along plane Y-Y 1 
of Fig. 5, they are different from each other, strictly speaking. Moreover, the abutting portion 
of the exemplary embodiment between the second facing surface 613F2 and the side of the 
electro-optical device 500 corresponds to an example of the "second abutting portion" 
referred to in an aspect of the present invention, and corresponds to an example of the "area 
contacted portion" referred to in an aspect of the present invention. 

[0178] The first facing surface 613F1 of the bent portion 613 is abutted against the 
inner surface of the cover member 620 when assembling the plate member 610 and the cover 
member 620 together (see Fig. 6). 

[0179] More specifically, in the exemplary embodiment, the cover member 620, in 
particular, the cover main body 623, as shown in Figs. 5 to 8 and Figs. 12 to 14, has a "lid- 
free box shape". Concretely, the cover member 620, as shown in Fig, 6, is provided with a 
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floor portion 62F called a "floor" in the "lid-free box shape", and a wall portion 62W called a 
"wall" that is erected on the floor portion 62F. 

[0180] In that case, the term "lid-free" means that a portion called a "ceiling" does 
not exist. 

[0181] The cover member 620 having such a shape, as shown in Fig. 6, is arranged 
to cover the electro-optical device 500 such that the floor portion 62F faces the surface of a 
dustproof substrate 400 at the counter substrate 20, which constitutes the electro-optical 
device 500 (that is, the floor portion 62F is located on the upper side in Figure), and the wall 
portion 62 W faces the side of the electro-optical device 500. Meanwhile, since the cover 
member 620 according to the exemplary embodiment is arranged in such a manner as to 
substantially completely cover the electro-optical device 500, the plate member 610 can serve 
as a lid for the cover member 620 having the lid-free box shape(see Figs. 5 to 8). 

[0182] Also, since the cover member 620 is arranged as described above, the first 
facing surface 613F1, as shown in Fig. 6, is adapted to abut against the inner surface of the 
wall portion 62W, i.e., the surface of the wall portion 62W that faces a space surrounded by 
the wall portion 62 W and the floor portion 62F, or a space receiving the electro-optical device 
500. 

[0183] As described above, in the exemplary embodiment, since the inner surface of 
the wall portion 62 W is adapted to abut against the first facing surface 613F1 of the bent 
portion 613 in the plate member 610, the plate member 610 and the cover member 620 
contact with each other with a comparatively wide contact area therebetween. Further, in the 
exemplary embodiment where such a contact state is employed, the bent portion 613 is 
located inside the lid-free box shape, which constitutes the cover member 620. 

[0184] Moreover, the abutting porting between the first facing surface 613F1 and 
the wall portion 62W in this exemplary embodiment corresponds to an example of the "first 
contacting portion" referred to in an aspect of the present invention. Further, the plate 
member 610 and the cover member 620 according to the exemplary embodiment is adapted to 
be fixed each other using a cover member fixing hole 612 and a convex portion 62 1 . In this 
case, in a predetermined region where the cover member fixing hole 612 is formed (see Fig. 
9), and one side of a tapered portion 622T where the convex portion 621 is formed, i.e., one 
side of the aforementioned triangular prism introduced for illustrating the tapered portion 
622T, the plate member 610 and the cover member 620 abut against each other. See 
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reference numeral 622F in Fig. 7. The "first abutting portion" referred to in an aspect of the 
present invention also implies the above-mentioned abutting portion. 

[0185] The cover member fixing hole 612 is a hole to engage with a convex portion 
621 provided at the corresponding location in the cover member 620. The plate member 610 
and the cover member 620 are fixed to each other by engaging the cover member fixing hole 
portion 612 with the convex portion 621. In addition, in the exemplary embodiment, the 
cover member fixing hole 612 includes two holes as shown in each figure. In case of need to 
distinguish the holes, the two holes are referred to as cover member fixing holes 612a and 
612b, respectively. Corresponding to the holes, the convex portion 621 includes two convex 
portions. In case of need of distinguishing the convex portions, the two convex portions are 
referred to as convex portions 621a and 621b, respectively. 

[0186] The attaching holes 611ato611d are used to attach the electro-optical device 
encased in the mounting case within the liquid crystal projector 1 100 as shown in Fig. 1. In 
the exemplary embodiment, the attaching holes 611ato611d are provided to four corners of 
the member having the substantially quadrilateral shape. In addition to the attaching holes 
611a to 611 d, an attaching hole 61 le is provided in the exemplary embodiment. The 
attaching hole 61 le is disposed to form a triangle together with the attaching holes 611c and 
61 Id of the attaching holes 611a to 611 d. In other words, the attaching holes 61 le, 61 lc, and 
61 Id are disposed at the corresponding apexes of the triangle. In this manner, in the 
exemplary embodiment, it is possible to fix the four points at the four corners using the 
attaching holes 611ato611d and to fix the three points at the three comers using the attaching 
holes 61 le, 611c, and 61 Id. 

[0187] In the exemplary embodiment, particularly, the plate member 610 has the 
following features. That is, the plate member 610, according to the exemplary embodiment, 
is made of a material having a coefficient of linear expansion within a predetermined range, 
preferably, ±5 x 10" 6 /°C, and more preferably ± 2.5 x 10" 6 /°C, using as a reference a 
coefficient of linear expansion of the counter substrate 20 and the TFT array substrate 10, 
which constitutes the electro-optical device. 

[0188] Specifically, in the exemplary embodiment, the counter substrate 20 and the 
TFT array substrate 10, or the aforementioned dustproof substrate 400 (hereinafter, referred to 
as "TFT array substrate, etc.") is made of, for example, quartz glass, and the plate member 
610 is made of, for example, so-called invar alloy (for example, 36NI-Fe alloy). By doing 
this, the coefficient of linear expansion of the former becomes approximately 0.3 to 0.6 x 10" 
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6 /°C, and the coefficient of linear expansion of the former becomes approximately 1.2 x 10" 
6 /°C. Accordingly, the latter is approximaterly 0.6 to 0.9 x 10" 6 /°C greater than the former, 
and satisfies the aforementioned severest conditions. 

[0189] Next, secondly, the cover member 620, as shown in Figs. 4 to 8 and Figs. 12 
to 14, is a member having a substantially cube shape, and is arranged to face the surface 
opposite to the surface facing the plate member 610 in the electro-optical device. 

[0190] The cover member 620 is preferably made of light shielding resin, metallic 
material, and the like in order to reduce or prevent the leakage of the light in the peripheral 
region of the electro-optical device 500 and the introduction of the stray light from the 
peripheral region to the image display region 10a. Since it is preferable that the cover 
member 620 should function as a heat sink for the plate member 610 or the electro-optical 
device 500, the cover member 620 is preferably made of materials of relatively high heat 
conductivity, such as aluminum, magnesium, copper, or an alloy thereof. 

[0191] Further, the convex portion 621 is formed in the cover member 620. The 
convex portion 621 is used to fix the plate member 610, and include two convex portions 
621a and 621b at the locations corresponding to the cover member fixing holes 612a and 
612b. As shown in Fig. 5, the convex portion 621 according to the exemplary embodiment is 
provided to form a portion of the cooling air introducing portion 622 or a tapered portion 
622T as described later. In Fig. 5, although the original convex portion 621 is not shown, it is 
particularly shown in Fig. 5. 

[0192] In the exemplary embodiment, particularly, the cover member 620 has a 
cooling air introducing portion 622, a cover main body 623, and the cooling air discharging 
portion 624 in more detail. Moreover, in the exemplary embodiment, all these three portions 
622, 623, and 624 are integrally formed. 

[0193] First, the cooling air introducing portion 622, as shown well in Fig. 4, Fig. 5, 
Fig. 7, Fig. 12, or Fig. 14, include the tapered portion 622T and the baffle plate 622P, which 
constitute an example of the "cooling air scattering prevention portion" or the "cooling air 
introducing portion", respectively, referred in the present invention. 

[0194] In the exemplary embodiment, the tapered portion 622T constituting an 
example of the "slope portion" referred to in an aspect of the present invention generally has 
an appearance such as a triangular prism whose bottom face is a right-angled triangle. In 
addition, the tapered portion 622T has an appearance where one side of the triangular prism 
in the tapered portion is attached on the one side of the cover main body 623. In this case, the 
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one side of the triangular prism includes a side interposed between a rectangular portion of 
the bottom of the triangular prism and a corner portion adjacent thereto. Therefore, the 
tapered portion 622T has a shape including a root portion 622T1 with a height largest at the 
side of the cover main body 623 and a tip 622T2 with a height gradually lowered therefrom. 
Herein, the term "height" is a distance in the top-bottom direction in Fig. 7. In Fig. 7, a dotted 
line extending in the top-bottom direction is represented as a reference. The tapered portion 
622T having such a shape can be provided in a "pointed shape". Also, the cover member 620 
including the tapered portion 622T having such a pointed shape is arranged such that the tip 
622T2 constituting a part of the pointed shape faces the flow of cooling air. See Fig. 15 and 
the description related thereto, which will be described later. 

[0195] On the other hand, the baffle plate 622P has a shape of a wall erected along 
one side between two apexes except for the right angle apexes on the bottom of the triangular 
prism. In terms of the aforementioned height, the height of the baffle plate 622P is constant 
at any place between the root portion 622T1 and the tip 622T2, although the height of the 
tapered portion 622T is gradually lowered from the root portion 622T1 to the tip 622T2. 

[0196] The baffle plate 622P arranged as descibed above can be formed to surround 
one side 622TF of the tapered portion 622T from both sides (see Fig. 4). Moreover, the side 
622TF is an example of the side, which is typically assumed as the "surface constituting a 
slope portion" referred to in an aspect of the present invention. 

[0197] Subsequently, secondly, the cover main body 623, which is a member having 
a substantially rectangular parallelepiped shape, is interposed between the cooling air 
introducing portion 622 and the cooling air discharging portion 624 as shown in Figs. 4 to 8 
and Figs. 12 to 14. 

[0198] Herein, the inside of the rectangular parallelepiped shape, which 
accommodates the electro-optical device 500, is in the so-called hollow state. Strictly 
speaking, the cover main body 623 is a member having a shape of a box without its cover. 
The "cover" in this expression may be considered to correspond to the plate member 610 
described above. 

[0199] In detail, the cover main body 623 includes the window 625 and the side fin 
portion 627. Moreover, the side fin portion 627 corresponds to an example of the "surface 
area increasing portion" or the "fin", referred to in an aspect of the present invention. 

[0200] Among these, first, the window 625 whose bottom plane having the box 
shape and a top surface in Fig. 4 or 6 is formed in an opening and allows light to penetrate 
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from the upper part to the lower part in Fig. 6. The light emitted from the lamp unit 1 102 
within the liquid crystal projector 1 100 shown in Fig. 1 can be incident to the electro-optical 
device 500 through the window 625. Further, the edge of the window 625 has a tapered 
shape, as well shown in Fig. 7. As a result, the side 622TF in the tapered portion 622T and 
the surface 500F of the electro-optical device 500 on the upper side in Fig. 7 are adapted to be 
"continuous". In other words, first, the side 622TF intersects the surface 62 3F of the cover 
main body 623 on the upper side in Fig. 7 where the window 625 is formed, at an angle that is 
not a right angle. Second, the surface 623F intersects the surface 625F constituting the 
tapered shape of the edge of the window 625, at an angle that is not a right angle. Third, the 
surface 625F also intersects the surfae 500F at an angle that is not right angle. As a result, the 
respective surfaces 622TF, 623F, 625F and 500F are adapted to gently continute without 
forming a step difference therebetween. 

[0201] In addition, in the cover main body 623 having the window 625, the 
peripheral region near the image display region 10a in the electro-optical device 500 may be 
preferably formed to abut against the edge of the window 625 similarly to the description of 
the window 615 in the plate member 610 (see Fig. 7). By doing so, the cover main body 623, 
more particularly, the edge of the window 625 can also hold the electro-optical device 500. 

[0202] In the exemplary embodiment, particularly, as shown in Fig. 5 or Fig. 4, a 
double coated adhesive tape 2 is also provided at the edge of the window 625 of the cover 
member 620 in the similar way. See a portion inside the circle in Fig. 7. As a result, the 
cover member 620 and the electro-optical device 500 are also bonded to each other via the 
double coated adhesive tape 2. Further, these cover member 620 and electro-optical device 
500 have the "area contacted portion", referred to in an aspect of the present invention, in a 
region where the double coated adhesive tape 2 exists. 

[0203] Both the double coated adhesive tape 2 and the double coated adhesive tape 
1 provided at the edge of the window 615 of the plate member 610 has a rectangular shape to 
surround the whole edges of the windows 615 and 625, in other words, apertures of the 
windows 615 and 625. 

[0204] As seen from the electro-optical device 500, the double coated adhesive 
tapes 1 and 2 can be provided so as to correspond the whole region in the peripheral region of 
the electro-optical device 500. 

[0205] Further, the double coated adhesive tapes 1 and 2 according to the present 
exemplary embodiment have particularly the following features. That is, firstly, the double 
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coated adhesive tapes 1 and 2 are made of a material having a heat conductivity of 0.6 or 
more W/mK, and more preferably, 1 .0 or more W/mK. Concretely, double coated adhesive 
tapes satisfying these conditions may include a double coated adhesive tape including heat 
conductive silicon rubber, and a double coated adhesive tape employing a multi-layer 
structure in which different materials including heat-conductive silicon rubber are used for an 
adhesive layer and a layer to be bonded, and includes an acryl-based heat-conductive double 
coated adhesive tape mainly including acryl rubber, and including metal oxide or metal 
nitride, etc., in addition thereto. Moreover, as the double coated adhesive tape, EHUCO TM 
SHEET manufactured by Ehuco Co., Ltd., or TCATT heat-conductive adhesive transfer tape 
(Product Nos. 9882, 9885, and 9890) manufactured by Sumitomo 3M Co. Ltd., etc. are 
marketed and these are available. 

[0206] Next, the side fin portion 627 is formed at both sides of the cover main body 
623. Herein, the term "both sides" is the sides except for the sides where the aforementioned 
cooling air introducing portion 622 and the cooling air discharging portion 624 are provided. 
The both sides (hereinafter, sometimes referred to as a "sidewall portion 62W"), for example, 
face one side of the electro-optical device 500 and the other side facing the one side, 
respectively, as shown in Fig. 6, etc. In addition, the inner surface of the sidewall portion 
62 W is abutted against the outer surface of the bent portion 613 in the plate member 610 at 
the process of assembling the cover member 620 and the plate member 610 together (see Fig. 
6). Like this, the sidewall portion 62W according to the exemplary embodiment may face the 
one side and the other side of the electro-optical device 500, in particular, through the bent 
portion 613. 

[0207] More specifically, the side fin portion 627 has a shape of a plurality of 
portions straightly protruding from the side in parallel from the cooling air introducing 
portion 622 to the cooling air discharging portion 624 as shown in Fig. 4 or Figs. 6 and 13. In 
the exemplary embodiment, in particular, two columns of straight fins are disposed in 
parallel. The presence of the side fin portion 627 leads to the increase of the surface area of 
cover main body 623 or the cover member 620. In particular, in the exemplary embodiment, 
since the side fin portion 627 is formed with sidewall portion 62 W having a relatively large 
ratio of occupation over the entire cover member 620, the increase of the surface area is 
effectively obtained. Moreover, in the exemplary embodiment, the gap gl (see Fig. 14) 
between two columns of linear fins constituting the side fin portion 627 may be set to 1 mm 
or more. 



36 

[0208] The side fin portion 627 having the aforementioned shape may be formed by 
a process such as, for example, a cutting process, a forging process, a pressing process, an 
injection molding process, or a casting process, at the same time of or after the process of 
forming the cover member 620. According to these processes, it is possible to easily form the 
side fin portion 627. 

[0209] Subsequently, third, the cooling air discharging portion 624 includes a 
flexible connector leading portion 624C and a rear fin portion 624F as shown in Figs. 4, 5, 8, 
12, or 13. The flexible connector leading portion 624C is provided on one side of the cooling 
air discharging portion to face the side of the cover main body 623 on which the tapered 
portion 622T is provided. More specifically, a member having a cross-sectional shape of "U" 
on the aforementioned side is attached by an aperture having a cross-sectional shape of "U" in 
the downward direction of Fig. 8 or 13 as shown in Fig. 8 or 13. A flexible connector 501 
connected to the electro-optical device 500 is drawn out from the space in a shape of "U". 

[0210] On the other hand, the rear fin portion 624F corresponding to an example of 
the "surface area increasing portion" or the "fin" referred in the present invention is provided 
on the ceiling plate having a U-shaped section in the flexible connector leading portion 624C. 
More specifically, the rear fin portion 624F has a shape of a plurality of portions straightly 
protruding from the sealing plate in parallel to correspond to the reference numerals in a 
direction of a straightly protruding portions, that is, the side fin portions 627 to be described 
later, as shown in Fig. 4, 5, 8, 12, or 13. In the exemplary embodiment, particularly, the rear 
fin portion 624F, as shown in the above respective figures, includes four juxtaposed linear 
fins. Meanwhile, these four fins are formed to comply with the flow of cooling air. See Fig. 
17 and the description related thereto, which will be described later. Further, in the 
exemplary embodiment, the gap g2 (see Fig. 8 and Fig. 13) between the four linear fins is set 
to be 1 mm or more. The rear fin portion 624F of this arrangement allows the surface area of 
the cooling air discharging portion 624 or the cover member 620 to be increased. 

[0211] That is, the rear fin portion 624F having the aforementioned shape may be 
formed by a process such as, for example, a cutting process, a forging process, a pressing 
process, an injection molding process, or a casting process, at the same time of or after the 
process of forming the cover member 620. According to the above method, the side fin 
portion 624F can be comparatively easily formed. 

[0212] Moreover, the gap g2 between four linear fins constituting the rear fin 
portion 624F is set to be 1 mm or more as described above. That is, for example, a linear fin 
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located at the leftmost position in Fig. 1 5 and a fin located at the next right position thereof 
have a gap of 1 mm or more therebetween, and the next right fin and a fin located at the 
further next right position thereof have a gap of 1 mm or more, and so on. In this case, the " 
first column of fins" and the " second column of fins" referred to in an aspect of the present 
invention, for example, means a fin located at the leftmost position and the next right fin 
thereof, or the next right fin and the further next right fin thereof. Like this, the "first column 
of fins" and the "second column of fins" referred to in an aspect of the present invention are 
generally adapted irrespective of the number of columns of fins actually provided. 
Meanwhile, the "first column of fins" and the "second column of fins" have a concept which 
can be also applied to two columns of linear fins constituting the side fin portion 627. 

[0213] Further, in an aspect of the present invention, it is preferable to form dimples 
to give depressions to the surface of the cover member 620, thereby increasing the surface 
area thereof, instead of the fins or in addition to the fins. 

Cooling Operation and Effects of an Electro-Optical Device by a Mounting Case 
According to the Exemplary Embodiment 

[0214] Hereinafter, in case that the electro-optical device encased in a mounting 
case constructed as described above is installed in liquid crystal projector 1 100 as shown Fig. 
1, a description will be made with reference to the figures referred to hitherto and Figs. 15 
and 16 about how the mounting case 601 cools the electro-optical device 500, and how the 
cooling can be effectively carried out. Herein, Fig. 15 is a perspective view of an electro- 
optical device encased in a mounting case and illustrates a typical "heat transfer path" in the 
electro-optical device encased in a mounting case. Fig. 16 is a partially enlarged view of Fig. 
6, and an explanatory view illustrating a heat transfer behavior through a bent portion. 
Moreover, the illustration of elements as well as the window will be appropriately omitted in 
Fig. 15 in order to clearly show the "heat transfer path". 

[0215] First, the electro-optical device 500 is irradiated with intense light from a 
lamp unit 1 102 within the liquid crystal projector 1 100, and thereby the temperature thereof 
gradually rises. Herein, in the electro-optical device encased in the mounting case according 
to the present exemplary embodiment, the "heat transfer path" reaching the cover member 
620 from the electro-optical device 500 via the plate member 610 is formed, thereby 
achieving the cooling of the electro-optical device 500. 

[0216] In the exemplary embodiment, it is possible to achieve various heat transfer 
paths as a typical example of the above "heat transfer path", as shown Fig. 15. That is, there 
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provided, first, a heat transfer path HR1 reaching the cover member 620 from the electro- 
optical device 500 via the bent portion 613 of the plate member 610, second, a heat transfer 
path HR2 reaching the tapered portion 622T of the cooling air introducing portion 622 from 
the electro-optical device 500 via the double coated adhesive tape 1, and third, a heat transfer 
path HR3 directly reaching the cover 620 from the electro-optical device 500 via the double 
coated adhesive tape 2 (herein, the tape 2 is not shown in Fig. 15. See Fig. 4, Fig. 7, etc.). 
Moreover, a portion located on the way of the heat transfer paths HR1 and HR2 shown in Fig. 

15 and indicated by thick line means that heat is conducted through the plate member 610 in 
the related portion. 

[0217] First, the heat transfer path HR1 will be described. In this heat transfer path 
HR1, it is possible to effectively achieve the cooling of the electro-optical device 500 thanks 
to the presence of the bent portion 613. This is because the outer surface of the electro- 
optical device 500 contacts the second facing surface 613F2 of the bent portion 613 via the 
molding material 630, the first facing surface 613F1 as the rear face of the second facing 
surface 613F2 contacts the inner face of the wall portion 62 W of the cover member 620. 
Heat generated in the electro-optical device 500, as indicated by the arrow in Fig. 15, and Fig. 

16 which is a partially enlarged view of Fig. 6, is sequentially transferred to the bent portion 
613 and cover member 620, in other words, the plate member 610 and cover member 620 
function as a heat sink of the electro-optical device 500, thereby effectively cooling the 
electro-optical device 500. 

[0218] In addition, in the exemplary embodiment, particularly, such heat transfer 
via the bent portion 613 or the heat transfer path HR1 has the following features. 

[0219] First, since the contact area between the bent portion 613, the electro-optical 
device 500 and the wall portion 62W is obtained comparatively extensively as described 
above, the quantity of heat transferred therebetween is relatively increased. Accordingly, the 
cooling of the electro-optical device 500 is further promoted. In this connection, the "first 
abutting portion" referred to in an aspect of the present invention, as described above, 
includes a region where the cover member fixing hole 612 and the convex portion 621 other 
than the bent portion 613 and the wall portion 62F. That is, the heat transfer from the plate 
member 610 to the cover member 620 occurs even in the above region. In Fig. 15, it is 
possible to achieve a heat transfer such that heat is transferred through the heat transfer path 
HR1 to the middle thereof and through the heat transfer path HR2 to the middle thereof. That 
is, the heat transferred to the wall portion 62 W via the bent portion 613 reaches the cooling 
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air introducing portion 622 from the cover main body 623. In this point, the heat transfer 
from the electro-optical device 500 to the plate member 610 and cover member 620 is 
effectively carried out, thereby greatly promoting the cooling of the electro-optical device 
500. 

[0220] Second, since a part of the plate member 610 is bent to form the bent portion 
613, the thickness of the bent portion, i.e., the distance between the first facing surface 613F1 
and the second facing surface 613F2 is comparatively small (see Fig. 13 and Fig. 6). 
Accordingly, since the flow of heat reaching the wall portion 62 W from the electro-optical 
device 500 via the bent portion 613 is performed without stagnation, the cooling of the 
electro-optical device 500 is greatly promoted. Meanwhile, the thickness of the plate member 
610 and the bent portion 613 may be set to be, for example, 0.2 to 0.8 mm from the above- 
mentioned viewpoint or from the viewpoint of the strength which the plate member 610 
should have. 

[0221] Next, second, the heat transfer paths HR2 and HR3 will be described. In 
these heat transfer paths HR2 and HR3, it is possible to very effectively achieve the cooling 
of the electro-optical device 500 thanks to the presence of the double coated adhesive tapes 1 
and 2. This is because the double coated adhesive tapes 1 and 2 are made of a material 
having a high heat conductivity as described above, thereby efficiently performing the heat 
transfer from the electro-optical device 500 to the plate member 610, or the heat transfer from 
the electro-optical device 500 to the cover member 620. Moreover, since the double coated 
adhesive tapes 1 and 2 have a rectangular shape and a comparatively broad area, i.e., the 
electro-optical device 500, the plate member 610, and the cover member 620 have an area- 
contacted portion, respectively, the working effects related to the above heat transfer are 
further promoted. 

[0222] Moreover, in the heat transfer paths HR3, the heat transfer from the electro- 
optical device 500 to the cover member 620 is performed without passing through the plate 
member 610. The "heat transfer path" referred to in an aspect of the present invention, 
includes such a heat transfer path HR3. Further, the heat transfer paths HR1, HR2, and HR3 
as shown in Fig. 15, simply show a typical implementation of flow of heat, respectively. In 
the electro-optical device encased in the mounting case according to the exemplary 
embodiment, it goes without saying that the various heat transfer paths can be implemented 
using the electro-optical device 500 as a starting point other than the heat transfer paths 
shown in FIG. 15. For example, as also shown in Fig. 16, a heat transfer path reaching the 
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bent portion 613 from the electro-optical device 500 via the double coated adhesive tape 1 
and further reaching the wall portion 62W from the bent portion can be considered. 
Meanwhile, since the molding material 630 does not exist in such a heat transfer path, it is 
possible to effectively achieve the heat transfer from the electro-optical device 500 to the 
cover member 620 via the plate member 610 even in an aspect (for example, see Fig. 22) 
which implements the fixation of the electro-optical device 500 by the plate member 610 
without using the molding material 630. 

[0223] In any case, in the electro-optical device encased in a mounting case 
according to the exemplary embodiment, it is possible to absorb heat from the electro-optical 
device 500, i.e., to effectively achieve the cooling of the electro-optical device 500 by the heat 
transfer paths HR1, HR2, and HR3 as shown in Fig. 15. Accordingly, according to an aspect 
of the present invention, it is possible to effectively reduce or prevent the temperature of the 
electro-optical device 500 from rising, to reduce or prevent, for example, the characteristics of 
the liquid crystal layer 50 from deteriorating, or to reduce or prevent so-called hot spots from 
being created in the liquid crystal layer 50. As a result, it is possible to display high quality 
images. 

[0224] In addition to the above, according to the exemplary embodiment, it is also 
possible to achieve the following working effects. That is, in the exemplary embodiment, the 
electro-optical device 500 can be effectively cooled as described above. However, since a 
large quantity of heat is transferred via the plate member 610 as in the heat transfer paths 
HR1 and HR2, the temperature of the plate member 610 rises as time lapses. Accordingly, 
the plate member 610 thermally expands. Since the plate member 610 functions as a member 
to fix the electro-optical device 500 (see later description), this may cause the dislocation of 
the electro-optical device 500 in the mounting case 601. 

[0225] Further, there is a limit to the thermal capacity of the plate member 610 and 
or the thermal capacity of the cover member 620. When the absorption of heat from electro- 
optical device 500 continues, their thermal capacity may be logically saturated before long. 
As a result, the plate member 610 and the cover member 620 may not function as a heat sink 
sufficiently. 

[0226] However, in the electro-optical device encased in the mounting case 
according to the exemplary embodiment, working effects effectively solving the above- 
mentioned two problems is achieved. Hereinafter, these points will be described sequentially. 
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[0227] First, regarding the first problem, since the plate member 610 according to 
the exemplary embodiment is made of a material having a coefficent of linear expansion 
within predetermined range, using as a reference a coefficent of linear expansion of the TFT 
array substrate 10, etc., constituting the electro-optical device 500. According to the 
aforementioned example, the plate member 610 is made of, for example, invar alloy, and the 
TFT array substrate 10, etc., is made of quarts glass. As a result, the first problem is 
effectively solved. 

[0228] That is, according to the above-mentioned construction, since the TFT array 
substrate 10 and the plate member 610 have the approximately same coefficent of linear 
expansion, both of them expand or contract in a similar way provided that they lies in the 
same thermal condition. As a result, first, it is possible to avoid a situation in which a greatly 
contracted plate member 610 contacts the electro-optical device 500, as supposed in case that 
the coefficent of linear expansion of the plate member 610 is greater than that of the TFT 
array substrate 10, etc and the ambient temperature is low. Further, second, it is also possible 
to avoid a situation in which the plate member 610 thermally expands greatly, and thereby the 
electro-optical device 500 is dislocated from its installation place with respect to the plate 
member 610, as supposed in case that the ambient temperature is higher. Thus, in an aspect 
of the present invention, it is possible to suppress a situation in which irregular color occurs 
on an image by the action of compressive force on the electro-optical device 500, which is is 
paricularly concerned in a low temperature environment. Further, it is possible to suppress a 
situation in which the dislocation of the electro-optical device 500, which is particularly 
concerned in a high temerature environment, is generated. 

[0229] Further, regarding the second problem, the cover member 620 according to 
the exemplary embodiment includes the cooling air introducing portion 622, the side fin 
portion 627, the cooling air discharging portion 624, the rear fin portion 624F, etc., thereby 
effectively solving the second problem. Hereinafter, this will be explained in detail with 
reference to Fig. 17. Here, Fig. 17 is a perspective view of an electro-optical device encased 
in the mounting case and illustrates a typical flow of a wind into the electro-optical device 
encased in the mounting case. In addition, in order to implement the same flow of the cooling 
air in the liquid crystal projector 1 100 shown in Fig. 1 as that of Fig. 17, it is necessary to 
provide the electro-optical device encased in the mounting case, that is, light valves 1 00R, 
100G, and 100B so that the outlets 100RW, 100GW, and 100BW described above with 
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reference to Fig. 1 can face the cooling air introducing portion 622 constituting the cover 
member 620. 

[0230] Since the cover member 620 has the aforementioned construction, the wind 
blown from the fan 1300 provided in the liquid crystal projector 1 100 as shown in Fig. 1 is 
flowing near the mounting case 601 or the cover member 620 as shown in Fig. 17. 

[0231] First, cooling air is blown to the cover main body 623 to which the surface 
500F of the electro-optical device 500 is exposed, as if it runs up the tapered portion 622T of 
the cooling air introducing portion 622 (see reference numeral Wl). Herein, if the tapered 
portion 622T, or the tip 622T2 as a part constituting the tapered portion does not exist, and if 
it is supposed that, for example, a block-shaped member 622X having a predetermined 
thickness exists instead of the tapered portion 622T, as shown in Fig. 18 as a comparative 
figure of Fig. 17, it is believed that the flow of cooling air W1X is obstructed to some degree 
due to the block- shaped member 622X, and the flow of the obstructed cooling air W IX runs 
along the surface of the block-shaped member 622X. Accordingly, it becomes difficult that 
the cooling air W1X is directed toward the cover main body 623. 

[0232] As apparent from the above comparison, in the present exemplary 
embodiment, the cover member 620 has the tapered portion 622T. As a result, it is possible 
to efficiently blow cooling air toward the cover member 623. 

[0233] In addition, since the baffle plate 622P is provided to the cooling air 
introducing portion 622, the cooling air blown in any direction can be almost guided on the 
tapered portion 622T, and moreover, into the cover main body 623 (see symbol W2 in Fig. 
17). 

[0234] As described above, according to the exemplary embodiment, it is possible 
to efficiently blow cooling air toward the cover main body 623 even by allowing the baffle 
plate 622P to collect cooling air efficienly. Particularly, in the exemplary embodiment, the 
fan 1300, an example of the cooling air discharging portion provided to the liquid crystal 
projector 1 100 blow off a whirlpool wind as already described above (see Fig. 1). 
Accordingly, in the electro-optical device encased in a mouting case, there is a possibility that 
the cooling air W2 blown in an irregular way as shown in Fig. 17 may be comparatively much 
observed. However, in the exemplary embodiment, it is possible to efficiently blow even the 
cooling air W2 blown in such an irregular way toward the cover main body 623 by forming 
the baffle plate 622P. Moreover, in the exemplary embodiment, since the baffle plate 622P is 
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formed to surround the side 622TF of the tapered portion 622T along which cooling air runs 
up, the blowing of cooling air toward the cover main body 623 is more effectively performed. 

[0235] Next, the cooling air passing through the cooling air introducing portion 622 
in the above manner reaches the cover main body 623. Since the cover main body 623 
accommodates the electro-optical device 500, and the surface 500F of the electro-optical 
device 500 is exposed to the outside through the window 625, the cooling air blown into as 
described above cools the electro-optical device 500 itself efficiently. Moreover, in the 
exemplary embodiment, particularly, by forming the edge of the window 625 in a tapered 
shape, the surface 5 OOF of the electro-optical device 500 and the side 622TF of the tapered 
portion 622T are formed successively, thereby allowing the cooling effect of the electro- 
optical device 500 to be more efficient. That is, as indicated in Fig. 17 by reference numeral 
Wl ", the cooling air, which has ran up the side 622TF of the tapered portion 622T, is blown 
out of the surface 623F of the cover main body 623 formed in the window 625 and out of the 
surface 625F constituting the edge of the window 625 (see Fig. 7 for both of them) without its 
running being disturbed. As a result, the cooling air can flow into the surface 500F of the 
electro-optical device 500 (see reference numeral Wl" in Fig. 17). 

[0236] Moreover, the cooling air, which has passed through the cooling air 
introducing portion 622, cools the cover main body 623 or the cover member 620 as well as 
the above-mentioned electro-optical device 500 itself. Further, in the exemplary 
embodiment, particularly, since the cover main body 623 is provided with the side fin portion 
627, the cover main body 623 or the cover member 620, or the electro-optical device 500 can 
be more efficiently cooled thanks to the surface area increasing effect of the side fin portion. 

[0237] Meanwhile, the cooling air, which has passed the cover main body 623, next, 
reaches the cooling air discharging portion 624. The rear fin portion 624F is formed in the 
cooling air discharging portion 624 as described above. Since the rear fin portion 624F has 
straight fins and the surface area of the cooling air discharging portion 624 is increased as 
described above, it is possible to effectively cool the cooling air discharging portion 624 and 
the cover member 620. Moreover, in the exemplary embodiment, since the linear fins are 
formed to comply with the flow of cooling air, and the gap g2 between these linear fins is set 
to be 1 mm or more, the following working effects can be achieved. 

[0238] First, since the rear fin portion 624F is formed to comply with the flow of 
cooling air, the rear fin portion 624F can naturally conduct the cooling air back to back 
without excessively obstructing the flow of the cooling air (see reference numeral Wl" in Fig. 
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17). Accordingly, according to the exemplary embodiment, the cooling effect of the cover 
member 620 caused by the rear fin portion 624F can be effectively obtained. 

[0239] In addition, as noticeable from the cooling winds W2 in Fig. 17, it is natural 
that there is a case that the cooling air flows in a direction, which is not necessarily aligned 
with the extending direction of the straight fins. Moreover, in the exemplary embodiment, the 
fan 1300 provided to the liquid crystal projector 1 100 supplies a whirlpool wind as already 
described above (see Fig. 1). Therefore, strictly speaking, the direction of the cooling air is 
not always the straight direction toward the electro-optical device encased in the mounting 
case, which is the light valve 100R, 100G, or 100B. However, even though the rear fin 
portion 624F according to the exemplary embodiment is provided in consideration of these 
situations, the exemplary embodiment belongs to the case that it is provided "to comply with 
the flow of the cooling air" referred to in an aspect of the present invention. This is because 
even in aforementioned situation, most of the cooling air shown in Fig. 1 7 flows into the 
cooling air introducing portion 622, the cover main body 623, and cooling air discharging 
portion 624 in this order. 

[0240] Like this, the construction that "the fins are provided to comply with the 
flow of the cooling air" according to an aspect of the present invention does not mean only 
the case that the fins are provided to strictly or completely comply with the flow of the 
cooling air. As described above, it also includes the case where the fins are provided to 
roughly comply with the direction of the flow of the cooling air based on the electro-optical 
device encased in the mounting case. 

[0241] On the other hand, since the gap g2 between linear fins constituting the rear 
fin portion 624F is set to be 1 mm or more, the cooling air WT, as shown in Fig. 17, can 
easily flow between the linear fins, even though the static pressure of the cooling air Wl" is 
low and the air quantity thereof is small. In particular, in the exemplary embodiment, the 
electro-optical device encased in the mounting case is provided as the light valves 100R, 
100G, and 100B of the liquid crystal projector 1 100 as shown in Fig. 1. Therefore, the other 
components, such as the incident lens 1 122 and the relay lens 1 123 need to be provided, so 
that the electro-optical device encased in the mounting case, that is, the light valves 100R, 
100G, and 100B, and the fan 1300 have to be disposed a relatively long distance apart. And 
thus, in some cases, it is difficult to dispose both of them to completely opposite to each 
other. In this case, it is considered that only the cooling air having a low static pressure and a 
low amount are blown to the electro-optical device encased in the mounting case. 
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[0242] Herein, in the exemplary embodiment, since the gap g2 between the 
aforementioned linear fins is comparatively largely set to be 1 mm or more, it is possible to 
make the aforementioned cooling air having a low static pressure and a small quantity of air 
blown out even in the gap g2. By doing so, since the surface area of the fins that are exposed 
to the cooling air is increased, the characteristics on the heat dissipation of the fins can be 
more enhanced. Therefore, according to the exemplary embodiment, it is possible to further 
enhance the capability of the heat dissipation of the overall cover member 620. 

[0243] Meanwhile, the above working effects can be enjoyed in generally similar 
way, even in case that the gap gl between two columns of linear fins constituting the side fin 
portion 627 is set to be 1 mm or more. 

[0244] As described above, the cover member 620 according to the exemplary 
embodiment is generally adapted to achieve the effective cooling in the whole cover member 
620. According to this, it is meant that the flow of heat from the electro-optical device 500 
via the bent portion 613 to the plate portion 610 or the cover member 620, which has been 
described with reference to Fig. 15, is always effectively maintained. In other words, since 
the cover member 620 is suitably cooled in a normal state, its function as a heat sink can be 
maintained at any time, and thus, the heat dissipation for the cover member 620, from the 
plate member 610 and moreover, from the electro-optical device 500 can be effectively 
performed. In addition to this, if the cover member 620 in the exemplary embodiment is 
made up of a material having relatively high heat conductivity, such as aluminum, 
magnesium, copper, or alloys thereof as described above, the aforementioned function and 
effect will be more effectively enhanced. 

[0245] Moreover, in the above exemplary embodiment, two columns of linear fins 
are formed to be juxtaposed on the side wall portion 62W of the cover member 620. 
However, the present invention is not limited to such an aspect. For example, an aspect as 
shown in Fig. 19 and Fig. 20 can be employed. Herein, Fig. 19 and Fig. 20 have a purpose 
similar to that of the figure Fig. 12 and Fig. 14, respectively, and illustrate a different aspect 
of fins formed in the side wall portion 62W. 

[0246] In these Fig. 19 and Fig. 20, the side wall portion 62 W of the cover main 
body 623 is formed with a side fin portion 628 including a plurality of small fins arranged in 
zigzags. More specifically, the side fin portion 628 include six small fins for every side of the 
cover main body 623, that is, twelve small fins for the overall cover member 620. Referring 
to the only one side, the side fin portion 628 include, for example, a first column of fins and a 
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second column of fins, which are in the left and right directions in the figure, respectively, as 
shown in Fig. 20. In addition, the first column of fins include three small fins 1(1), 1(2), and 
1(3), and the second column of fins include three small fins 2(1), 2(2), and 2(3). 

[0247] Even in case of a construction having side fin portion 628 constructed as 
such, the cooling of the cover member 620, and the cooling of the electro-optical device 500 
can be effectively achieved without a change. 

Fixing Operation and Effects of an Electro-Optical Device by a Plate Member 

[0248] As described above, in the exemplary embodiment, the presence of the heat 
transfer paths HR1, HR2, and HR3 connecting the electro-optical device 500 with the cover 
member 620, the effective cooling of the cover member 620, etc., allows the effective cooling 
of the electro-optical device 500 to be achieved. However, in some cases, the cover member 
620 may accumulate heat excessively. Moreover, in case that the cover member 620 employs 
an aspect made of a high heat conductivity of material, such as aluminum as described above, 
in order to further raise the heat conductivity in the cover member 620 itself, it shall be 
considered that the cover member 620 thermally expands comparatively largely because such 
material may often include a comparatively large coefficent of linear expansion of material. 

[0249] However, in the exemplary embodiment, there is no fear of suffering any 
particular inconvenience even in the above case. This is because the roll sharing between the 
cover member 620 and plate member 610 according to the exemplary embodiment is 
achieved. That is, the cover member 620 mainly shares a function to cool the electro-optical 
device 500, while the plate member 610 mainly shares a function to reduce or prevent any 
dislocation of the electro-optical device 500 in the mounting case 601. The former is as 
already described in detail with reference to Fig. 17, etc. The latter is as follows. 

[0250] First, the plate member 610 is provided with, to fix the electro-optical device 
500, the bent portion 613, the strength reinforcement portion 614, and the double coated 
adhesive tape 1. That is, firstly, according to the bent portion 613, the second facing surface 
613F2 of the bent portion 613 abuts against the outer surface of the electro-optical device 
500, thereby constraining the installation position of the electro-optical device 500 to some 
degree. In particular, in the exemplary embodiment, the bent portion 613 is formed such that 
a part of each of two opposed sides of a generally quadrilateral shape forming a schematic 
feature of the plate member 610 is bent toward the inside of the quadrilateral shape. Thus, 
since the contact area between the plate member 610 and the electro-optical device 500 is 
comparatively increased, and the electro-optical device 500 can be comparatively stably 
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located on the plate member 610, it is possible to obtain the working effect of positioning the 
electro-optical device by the plate member. Secondly, since the strength reinforcement 
portion 64 is formed as if it substantially contacts with one side of the electro-optical device 
500, according to the strength reinforcement portion 614, the installation position of the 
electro-optical device 500 is constrained to some degree. Thirdly, regarding the double 
coated adhesive tape 1, the adhesiveness with the double coated adhesive tape 1 constrains 
the installation position of the electro-optical device 500. 

[0251] As opposed to this, to fix the electro-optical device 500, only the double 
coated adhesive tape 2 exists in the cover member 620 basically. 

[0252] As thus described, in the exemplary embodiment, the plate member 610 
carries a function to reduce or prevent any dislocation of the electro-optical device 500 in the 
mounting case 601 . 

[0253] In this regard, if the cover member 620 according to the exemplary 
embodiment is constructed to have a function to reduce or prevent any dislocation of the 
electro-optical device 500, large thermal expansion of the cover member 620 causes the 
electro-optical device 500 to be displaced. Thus, there is a high possibility of causing any 
dislocaiton of the electro-optical device 500 in the mounting case 601. 

[0254] However, in the exemplary embodiment, since the role sharing between the 
plate member 610 and the cover member 620 is achieved as described, the above-mentioned 
inconvenience does not occur. That is, since the cover member 620 mainly does not carry a 
function to fix the electro-optical device 500, comparatively free heat deformation is allowed. 
Further, since the plate member 610 mainly does not carry a function to cool an electro- 
optical device, it is possible to make the plate member carry a function to fix an electro- 
optical device more safely. 

[0255] Moreover, in an aspect of the present invention, as a construction to fix the 
electro-optical device 500 by the plate member 610, any construction other than the above- 
mentioned one can be employed. Specifically, a fixing construction as shown, for example, 
in Fig. 21 and Fig. 22, can be employed. Herein, Fig. 21 is a plan view, for the purpose 
similar to that of Fig. 9, of the front of the plate member 610, illustrating a construction in 
which the plate member 610 and the electro-optical device 500 installed in the plate member 
610 are fixed to each other using photo-curing resin therebetween. Further, Fig. 22 is a 
sectional view, for the purpose similar to that of Fig. 6, of an electro-optical device encased in 
the mounting case, illustrating a construction in which the plate member 610 and the electro- 
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optical device 500 are fixed to each other with photo-curing resin therebetween. Here, in 
order to show the photo-curing resin, Fig. 22 is a cross-sectional view taken along the plane 
X2-X2' (see Fig. 21) different from the plane XI -XI' of Fig. 5. 

[0256] These figures, first, are different from each other in that a molding material 
1' instead of the double coated adhesive tape 1, is provided in the location where the double 
coated adhesive tape 1 has been provided hitherto. That is, the molding material l 1 is coated 
to bury the whole peripheral region of an electro-optical device 500. As a result, the fixation 
of the electro-optical device 500 by the plate member 610 is achieved (in addition, in Fig. 21, 
it may be considered that the contour of the molding material V corresponds to that of the 
electro-optical device 500). Thus, in an aspect of the present invention, the double coated 
adhesive tape 1 and the molding material l f can be substituted mutually. Meanwhile, this is 
applied to the double coated adhesive tape 2 (see Fig. 5 and Fig. 7), in other words, molding 
material (not shown) may be provided instead of the double coated adhesive tape 2. 

[0257] Also, in Fig. 21 and Fig. 22, particularly, photo-curing resin 5 is provided 
between the side of electro-optical device 500, and a surface, which faces one surface of the 
electro-optical device 500 in the plate member 610. More specifically, the photo-curing resin 
5 is provided to correspond to four corners of the electro-optical device 500. Further, in each 
of these four comers, the photo-curing resin 5 is located between the above mentioned 
surfaces of the electro-optical device 500 and the plate member 610, and the inner surface of 
the bent portion 613, i.e., the second facing surface 613F2 of the bent portion 613. 

[0258] In the fixing construction as described, the electro-optical device 500 is 
constrained with the bent portion 613, the strength reinforcement portion 614, etc., and is 
fixed with the molding material 1' or the photo-curing resin 5 which can exhibit a 
comparatively strong fixing effect. Accordingly, according to the exemplary embodiment, it 
is possible to obtain a fixing effect to the same degree as or greater degree than that of the 
aforementioned fixing construction. Moreover, in Fig. 21, particularly, although the photo- 
curing resin 5 is provided to correspond to the four comers of the electro-optical device 500, 
the amount of consumption of the photo-curing resin can be saved, and the electro-optical 
device 500 can be uniformly fixed. 

[0259] Moreover, in such a construction, as described above, the photo-curing resin 
5 exhibiting comparatively strong fixing effect is provided. Thus, the molding material 630, 
which has been provided hitherto, is not necessarily required. Accordingly, the provision of 
the molding material 630 can be omitted as shown in Fig. 22. 
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[0260] The present invention is not limited to the aforementioned exemplary 
embodiments, but it can be modified without departing from the scope and spirit of the 
present invention. The modified electro-optical device encased in the mounting cases, 
projection display apparatuses, and mounting cases also belong to the technical scope of the 
present invention. The electro-optical device includes, for example, an electrophoresis 
apparatus, an electroluminescent apparatus, a plasma display apparatus, and an apparatus, 
such as a field emission display apparatus, and a surface-conduction electron-emitter display 
apparatus using an electron-emitting device as well as a liquid crystal panel. 



